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OR a number of years it has been in- 

creasingly difficult to account for the 

clinical history, as well as the physical 
and histological findings, of some of our pa- 
tients suffering from functional uterine bleed- 
ing on the basis of the endometrial hyperplasia 
syndrome. As a result of this we have gradu- 
ally come to the conclusion that there are 
other clinical entities with a corresponding 
histological picture in the endometrium which 
cause or are associated with metrorrhagia. 
Although these may be hormonal in origin 
they are quite distinct from hyperplasia of 
the endometrium. In this paper we shall 
outline the results of our study and indicate 
two entities, one of which has not hitherto 
been described, while the other has been 
recognized only in the German literature. 
These we feel probably account for from 20 
to 30 per cent of the patients suffering from 
functional uterine hemorrhage, although many 
more observations will be necessary before 
their incidence and significance can be ac- 
curately known. 

In 1850, Récamier designed the curette to 
remove “fungoid and granulation-like pieces 
of tissue’ from the uterine cavity. In so 
doing, he provided a means of studying this 
tissue which changed completely the older 
concepts of endometrial disease. The study 
of tissue removed by curettage as well as of 
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uterine and ovarian specimens removed at 
operation, has enabled us from time to time 
to modify our ideas so as to bring them into 
consonance with the physiology of the ovary 
and the hypophysis as it has been unfolded. 

Among the older writers, Rokitansky, 
Scanzoni (1863), Pozzi, Olshausen (1875), 
Duncan (1879), and Ruge (1879) were largely 
instrumental in establishing inflammatory 
lesions of the endometrium as an explanation 
of the various types of abnormal endometrial 
bleeding, and the histological pictures which 
they found to be associated with them. In- 
deed, they were so successful that such de- 
scrimtive terms as “endometritis diffusa fungi- 
osa,”’ “endometritis polyposa cystica,” “‘en- 
dometritis atrophicans,” “‘endometritis inter- 
stitialis,”’ and ‘“‘endometritis glandularis” sur- 
vived for years as the names for various 
histological findings in the normal and ab- 
normal endometrium. 

That the ‘“‘hyperplastic endometritis” type, 
of these writers, was not due to an inflam- 
matory lesion was first enunciated by Bre- 
necke (1882) and corroborated in rapid suc- 
cession by de Sinety (1884), Schmal (1890), 
and Cullen (1900). These authors found that 
hyperplasia of the endometrium was a distinct 
entity in no way associated with inflammation 
of the mucosa. Doederlein (1896), Pfannen- 
stiel, Bumm, and Menge supplied the bac- 
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teriological work which was necessary to prove 
that these tissues were free from bacterial 
invasion. 

However, it was not until 1907, when 
Hitschmann and Adler made their classical 
contribution upon the cyclical changes in the 
normal endometrium, that it became clear 
that many of the so called endometritides 
were not only normal but had no relation to 
bacterial invasion. Now we know that true 
endometritis of the chronic type is a somewhat 
rare condition. Schroeder (1912) followed 
with his brilliant investigations upon the 
relationship of the normal endometrial cycle 
to theovarian cycle, and thus were founded our 
modern concepts concerning the normal vari- 
ations. 

Schroeder (1919) followed his work upon 
the normal endometrial and ovarian cycle by 
an investigation into the hyperplastic changes 
in the uterine mucosa. He was able to con- 


firm the work of the earlier group of writers, 
that etiologically, hyperplasia of the endo- 
metrium was not of an inflammatory nature 
and further described its essential histological 
features and correlated it with the occurrence 
of graafian follicle cysts in the ovary, sug- 


gesting that it was due either to the per- 
sistence of the follicle or to the lack of 
corpus luteum formation. Burch, Williams, 
and Cunningham (1931) have supplied con- 
vincing evidence in their animal experiments 
that hyperplasia of the endometrium is the 
result of the unopposed effect of the graafian 
follicle hormone, estrin, upon the endome- 
trium. 

This concept has been so firmly established 
and is now so widely recognized that not only 
is the disease accurately diagnosed clinically 
and histologically, but a large literature has 
grown up about the subject. It would not be 
an exaggeration to state that probably 85 
per cent of the so called functional uterine 
bleeding has come to be classified as due to 
hyperplasia of the endometrium. It will be 
interesting some day to know whether or not 
history is repeating itself, whether or not we 
are committing the same enthusiastic error of 
the gynecologists of 1850 and 1860, in classi- 
fying so many patients as suffering from 
hyperplasia of the endometrium, instead of 
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from unknown or poorly understood disease-. 
Novak makes the statement “histologic e 
amination of the endometrium in cases «i 
functional hemorrhage, almost always revea!s 
the picture designated as hyperplasia of th: 
endometrium.” 

As our knowledge concerning the hormon:\| 
physiology of the endometrium has unfolded, 
it has become increasingly evident that not 
only the normal menstrual bleeding but some 
other types of endometrial bleeding of a 
pathological nature have a background in 
hormonal relationships. Hyperplasia of the 
endometrium was the first described and is 
perhaps the best understood of these. This 
syndrome undoubtedly accounts for the larg- 
est group of patients suffering from uterine 
hemorrhage of the “‘functional’’ type. Briefly 
stated, it is considered to be a manifestation 
of prolonged and unopposed effect of the 
graafian follicle hormone, estrin, upon the 
mucosa of the uterus. This effect is apparent 
in curettage specimens in the overgrowth of 
the various elements composing the endo- 
metrium, both glandular and stromal. But 
more particularly, it is characterized by a 
complete absence of any of the evidences of 
secretion, such as the presence of glycogen, 
etc., which have come to be recognized as the 
effect of the corpus luteum hormone upon the 
endometrium. In other words, hyperplasia 
of the endometrium may be considered to be 
the outcome of hyperestrin, or graafian follicle 
effect, without the formation of a corpus 
luteum with its ripening and secretory influ- 
ence. It is, therefore, distinctly an abnor- 
mality of the proliferative or follicular phase. 

The purpose of this paper is to call atten- 
tion to two metropathies which do not seem 
to belong to the large hyperplasia group, but 
which probably are of a similar nature in so 
far as they may be the result of ovarian or 
other glandular imbalance. 

The first of these presents such character- 
istic clinical and pathological details as to 
warrant its being described as a disease entity. 
English speaking gynecologists seem to have 
completely ignored or overlooked it, as noth- 
ing is to be found in the English language on 
the subject. For this reason, and also because 
it is encountered not infrequently, it seems 
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important to describe this condition in some 
detail. 

In contradistinction to hyperplasia, irregu- 
lar or incomplete- shedding of the endo- 
metrium is an aberration of the secretory or 
corpus luteum phase. This differentiation is 
made at the outset because it is the impres- 
sion of the author that much confusion exists 
concerning the histological findings in the 
idiopathic or functional types of uterine 
bleeding. 

In 1924, Pankow described 3 cases of men- 
orrhagia in women whose previous menses 
had been quite normal, but who had experi- 
enced excessive and prolonged menorrhagia 
during the period just prior to admission to 
the clinic in Duesseldorf. Curettage of the 
uterus in these women produced an endo- 
metrium without an epithelial surface layer, 
but with compact, infiltrated stroma and 
collapsed glands. As an explanation, Pankow 
stated that he thought that these cases must 
represent a delayed regeneration phase. Al- 
though incomplete and quite inadequate, this 
is the first reference in the literature to this 
syndrome. Other writers who have had articles 


on the subject are Robert Meyer and his 
pupils. 

Kaufmann and Hoeck, in describing a large 
series of patients (147) suffering with various 
forms of endometrial bleeding, referred to one 
group of 6, which, from their descriptions of 
the clinical findings as well as the appearance 
of the endometrium, indicate that these 
patients were suffering from irregular shed- 
ding of the endometrium or a closely allied 
difficulty. 

Baniecki, in 1928, described 32 cases of 
irregular shedding of the endometrium from 
aseries of 465 curettage specimens (an incidence 
of 7 per cent). This well considered article 
gives the clinical and histological findings in 
detail. 

In the past year we have had 11 patients 
from a series of 97 who have suffered from 
functional bleeding of the endometrium, who 
seem to fall into this category, an incidence 
of 10 per cent, indicating that it is not a rare 
condition. Clinically, these patients covered 
an age range of from 23 to 50 years, the 
majority of the patients being between the ages 
of 23 and 4o years. 
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These women all gave a history of having 
had normally regular menstrual periods until 
they came under observation because of a 
prolonged and profuse menses or of recurrent 
bleeding immediately following what was sup- 
posed to have been a normal menstrual period. 
The duration of the bleeding was from 10 to 
43 days; in the majority, however, from 8 to 
14 days. Estrin determinations on the blood 
of 4 of these women showed an almost com- 
plete lack of this hormone. Likewise, the 
prolan titer in the blood stream was low. 
Unfortunately, we have no adequate bio- 
logical test for the corpus luteum hormone, 
progestin. 

The genital organs, as determined by in- 
spection of the external genitalia, vagina, and 
cervix, as well as by bimanual palpation, 
were entirely normal. In addition, no consti- 
tutional disease or other endocrine imbalance 
was encountered. Such causes of bleeding 
as abortion, polypi, myomata, endometritis, 
and disease of the adnexa were carefully ruled 
out. 

The curettage material showed wide varia- 
tion in the thickness of the mucosa and the 
size of the various pieces of endometrium. 
The material, prepared by fixation in alcohol- 
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Fig. 2. Irregular shedding of endometrium. a, Collapsed glands with low secretory 
epithelium; }, shrunken partially necrotic stroma. X85. 


formol and stained with hematoxylin and 
eosin, Pappenheim’s stain (for demonstration 
of plasma cells and possible infection), and 
with hematoxylin and Best’s carmin (for de- 
termination of glycogen secretion), showed a 
definite and characteristic histological picture. 
The stroma is shrunken and composed of 
many deeply basophilic spindle-shaped nuclei. 
The spiral arterioles vary somewhat, but 
usually are dilated and engorged. Occasion- 
ally, but particularly in those who have bled 
for some time, there are thromboses of these 
vessels. In some cases, there is extravasation 
of the blood elements into the stroma. The 
glands of the peripheral portions of the endo- 
metrium are collapsed to form bizarre shapes, 
many of them suggesting three, four, and 
five pointed stars. The epithelium is obvi- 
ously in the secretory or corpus luteum phase, 
as nuclei of the cells are discrete and located 
at the base of the cells, while the cytoplasm 
is clear, though low and irregular in outline. 
suggesting prolonged activity. The Best’s 
carmin stain further corroborates the secre- 
tory phase, as many of the epithelial cells 
contain granules of glycogen which stain 
bright red with this medium. Other glands 
may show little or no secretory activity. But 
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Fig. 3. Irregular shedding of endometrium. a, Collapsed “star-shaped” glands with 
secretory epithelium; 6 shrunken, inactive stroma. X85. 


for the most part, the impression gained by 
study of tissue from such a patient is that it 
is predominantly a secretory membrane. This 
should serve to distinguish it from hyperplasia 
which is just as markedly non-secretory, or 
proliferative in type. 

The work of Bartelmez has shown that in 
normal menstruation the shedding of the 
spongiosa is a progressive phenomenon in the 
sense that there is focal shedding at a given 
time and that subsequently other foci bleed 
and shed in succession. Indeed, the duration 
of the menstrual period may be considered 
to be dependent upon the rapidity with which 
the various local processes succeed one an- 
other. In the light of this knowledge it would 
seem probable that in this type of menor- 
thagia we may be dealing with nothing more 
complicated than a very much prolonged 
menstrual period. This brings us to a con- 
sideration of the factors which might be re- 
sponsible for such a physiological abnormality. 
As the corpus luteum is in the ascendancy 
during this phase of the cycle, the most 
logical explanation would seem to be con- 
nected with that body or remotely with the 
hvpophysis. All the histological evidence 


seems to point toward a prolonged and weak 
corpus luteum effect. In 2 patients in whom 
we were able to examine the ovaries, corpora 
lutea were found presenting evidence of de- 
generation in the form of fat droplets in many 
of the cells. However, there were substantial 
zones of lutein cells which had the appearance 
of being well preserved and probably actively 
secretory. It is to be regretted that more 
observations of ovarian tissue have not been 
possible, but the nature of the malady does 
not often offer the surgeon an adequate indi- 
cation for laparotomy, and still less oophorec- 
tomy. Unfortunately, also, we have no reli- 
able biological test for the corpus luteum 
hormone, progestin, so that it is at the mo- 
ment impracticable to demonstrate an alter- 
ation in the amount of the available hormone 
in these patients. For the time being, the 
explanation must remain theoretical. The 
possibility of a deficiency in the anterior lobe 
hormone has been thought of, and in a few 
of the patients under our observation the 
blood titer of this hormone has been demon- 
strated as low. However, this data is of 
academic interest until a great many more 
observations are possible, and mention is 
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Fig. 4. 


functionalis. 
elements. X85. 


made of it at this time purely as a matter 
of theoretical interest. 

The history of the patient and the histo- 
logical findings point definitely to mal-decidu- 
ation of the endometrium, with prolonged and 
exhausting secretory activity in the glandular 
elements of those fragments of the spongiosa 
which remain attached to the basalis, while 
the stroma becomes shrunken and most often 
its cells have changed from the large round 


Irregular ripening of endometrium, two areas contrasting proliferative and 
secretory activity in the same endometrium at the same time. 


Both are from the 


The difference in reaction is marked in both glandular and stromal 


nucleated forms to the spindle-shape which is 


characteristic of the proliferative phase of the 
cycle. 

The treatment of the condition is simple. 
Curettage, in our experience, has sufficed with 
its removal of the remaining endometrium. to 
cause prompt cessation of the bleeding. The 
women then resume their normal cycle. !n 
only one patient have we twice encountered 
this condition. However, it is to be expected 
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Fig. 5. Irregular ripening of endometrium showing marked variation in response in 
different parts of the same tissue. X85. 


that with greater attention on the part of and the irregular shedding groups, for these 
gynecologists to this syndrome, not only will represent two different phases of ovarian 
it be more frequently recognized, but it will activity: the first, the graafian follicle phase, 
be found to recur in the same individuals. and the latter, that of the corpus luteum; 

The second entity to which we wish to call whereas, the one now to be considered repre- 
attention differs from both the hyperplasia sents a mixture of both proliferative and secre- 
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Fig. 6. Irregular ripening of endometrium. a, Glands and stroma in 
proliferative phase; b, early secretory glands and stroma. X85. 


tory phases. In our study of 100 patients 
suffering from functional bleeding of the endo- 
metrium, we encountered this mixed histo- 
logical picture in 21, hyperplasia in 68, and 
irregular shedding in 11. Nine of the 21 
patients were within 40 and 45 years of age, 
3 were between 35 and 4o, 7 were between 
25 and 30, 1 was 15 years of age, and 1, 55. 
Fifteen patients had given birth to one or 
more full term infants, none of which had 
been borne within a year of the time at which 
they presented themselves with metrorrhagia. 
Six had never been pregnant. Three were 
obese, and 1 had an enlarged thyroid gland 
with a normal basal metabolic rate. In none 
of the groups was there found any cause for 
the excessive bleeding, such as malpositions 
or malplacements of the uterus, polypi, uter- 
ine or pelvic infection, myomata or malig- 
nancy. The tissues were prepared as described. 

Histological examination revealed in these 
21 cases an endometrium which in the periph- 
eral zone showed considerable areas which 
were definitely non-secretory and others which 
were just as definitely secretory. The criteria 
which governed us in deciding between the 
proliferative and secretory phases were those 
enunciated by R. Schroeder and R. Meyer: 
the contour of the glands, the character of the 
lining glandular epithelium, whether or not 


glycogen could be demonstrated in the glands, 
and the shape and size of the stroma cells. 

In the endometrium of 5 of the patients, 
the predominance was in favor of the non- 
secretory type with here and there a few 
secretory glands scattered diffusely among 
them. These cases could obviously be re- 
garded as early secretory endometria. In the 
16 other patients, the endometrium showed 
a more patchy distribution as regards secre- 
tion and non-secretion. For instance, an area 
in the vicinity of a spiral arteriole often shows 
many definitely secretory glands, occasionally 
with every evidence of well established secre- 
tory activity and frequently giving the im- 
pression of prolonged secretion, because of 
their single layers of low clear epithelial cells 
with round, pale-staining nuclei. Other areas 
show just as definite a proliferative phase, but 
with none of the criteria sufficiently developed 
to allow a diagnosis of hyperplasia. We have 
called this picture “irregular ripening”; per- 
haps a better one would be irregular matu- 
ration of the endometrium. Certainly the 
impression gained from a study of the tissues 
is that of a patchy or irregular corpus luteum 
effect in an endometrium otherwise in the 
proliferative phase. 

It is well recognized by‘histologists that the 
basal layer of glands adjacent to the myo- 
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mcetrium are almost completely unresponsive 
to the secretory stimulus of the ovary. They 
remain constantly in an inactive or prolifera- 
tive status. For this reason, we have been 
most careful in our observations to be sure 
that we were dealing only with the more 
superficial layers of the endometrium, the 
functionalis. For similar reasons we were 
careful to rule out myomata and polypi, for 
in the vicinity of submucous or mural fibroid 
tumors, the endometrium is frequently re- 
fractory. The same may be said for the endo- 
metrial content of polypoid bodies. In addi- 
tion, it has frequently been pointed out that 
in an otherwise secretory membrane an occa- 
sional gland may be observed which fails to 
react tosecretory stimuli, maintaining through- 
out the cycle a proliferative type of epitheli- 
um. Various observers have ascribed this to 
persisting immaturity of the epithelium. In 
our study of the subject only areas in which a 
considerable number of glands were involved 
have been included in the category of irregular 
ripening. 

Interestingly enough, 14 of the 21 patients 
presenting this histological picture com- 
menced to bleed at approximately the middle 
of the intermenstrual period, at a time when 
one should expect that the hormones of both 
the granulosa cells and the lutein cells would 
be circulating in the blood stream. The diffi- 
culty in securing hormonological data in these 
patients lies in the fact that the diagnosis is 
not possible until the tissue is examined with 
the microscope. This, of course, is some time 
after curettage, so that there is no assurance 
that the picture presented is that which 
brought about the condition. It is quite 
probable, however, that the estrin titer is 
low. This is our impression, though we have 
not sufficient data at hand to make the state- 
ment positively. If it is demonstrated that 
this is a constant concomitant of the bleeding 
phase, it would correspond well with what we 
know in regard to hyperplasia of the endo- 
metrium and also with irregular shedding of 
the endometrium. Should we find a low estrin 
concentration in the blood as a usual feature 
of endometrial bleeding, whether normal or 
pathological, then we might conclude that the 
bleeding mechanism is independent of histo- 
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logical findings. Until more data are avail- 
able, it may be wise to cling to the older point 
of view, that both blood loss and tissue change 
are linked to the same process and that each 
is in at least some degree an expression of the 
other. However, we are convinced that many 
women have a marked proliferative abnor- 
mality of the endometrium, with graafian 
follicle cysts in the ovary with no excessive 
blood loss, and we have seen 2 cases in which 
there was amenorrhea. The mechanism of 
endometrial blood loss is not understood and 
certainly the more we learn concerning it, the 
more we are impressed with the independence 
it may show of the factors controlling tissue 
change. Irregular ripening of the endometri- 
um may possibly be explained by postulating 
an instability of the bleeding mechanism dur- 
ing the interval portion of the menstrual 
cycle. However, this bleeding is not that 
associated with the “‘mittel schmerz” but 
amounts to such a blood loss as to alarm the 
patient and take her to her physician for 
advice, and may, therefore, be considered as 
a definite metrorrhagia. 

These patients, in a manner quite similar 
to that described for irregular shedding of the 
endometrium, have, in our experience, re- 
sponded promptiy to curettage and have not 
had a recurrence of the disease. We are at a 
loss to explain the non-recurrence because we 
feel that the disease has its origin in a quanti- 
tative imbalance of the ovarian hormones. 
This curettage should not remedy in all cases. 
It is felt that further experience and observa- 
tion will reveal that this group of patients is 
as varied in its response to treatment as are 
those concerning whom more is known. The 
simplicity of treatment and the good prog- 
nosis in these diseases contrast sharply with 
some aspects of hyperplasia of the endometri- 
um. However, they are of real interest and 
importance in the consideration of the ultimate 
causes of abnormal endometrial bleeding. 


SUMMARY 


A form of endometrial bleeding has been 
described probably due to glandular im- 
balance, most probably associated with the 
corpus luteum of the ovary, in which the 
woman fails to shed the surface spongiosa of 
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the endometrium normally, and with which 
is associated excessive blood loss. This syn- 
drome was first described clinically by Pan- 
kow, who was succeeded by Robert Meyer and 
his pupils in further clarifying the histological 
details. A series of patients has been care- 
fully studied and the clinical and pathological 
details confirmed, together with suggestive 
data concerning possible hormonal relation- 
ships. In addition, a second histological pic- 
ture, which we have named “irregular ripen- 
ing,” has been described together with the 
associated clinical facts which may or may 
not be an entity, associated with excessive 
blood loss from the endometrium. Both have 
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been neglected by students of uterine blee 

ing, although in our experience they accoun: 
for approximately one-third of all functiona' 
bleeding. They are presented as separat:: 


syndromes although possibly related, anc 
with the full realization that the irregular 
ripening may be merely an early stage of the 
irregular shedding of the endometrium. 
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of peptic ulcer have been directed into 

several rather definite channels: first, 
the closure of perforations; second, the care of 
massive hemorrhage; third, the diversion of 
gastric contents around an obstructed pylorus; 
fourth, a rather broad and elastic group of 
procedures, of infinite variety and all of a plas- 
ticnature. Operations in the last category are 
designed to lower the gastric acidity by per- 
mitting an easier regurgitation of alkaline duo- 
denal secretion into the stomach and effecting 
at the same time a removal of all or part of 
the ulcer bearing region of the stomach and 
duodenum. It is within this fourth group that 
so many unsatisfactory surgical experiences 
arise. The relief afforded patients with peptic 
ulcer by alkaline therapy continually urges the 
surgeon to devise an operation which will re- 
duce gastric acidity alone without injuring the 
function of the pylorus. 

Because surgical attempts to reduce gastric 
acidity by dilution of its secretion with intes- 
tinal alkalies through some operation that 
does away with the pylorus have not been of 
great success, the other logical step, as pointed 
out by Connell in 1929, is the removal of the 
acid secreting tissue. The problem connected 
with such a procedure is the question of how 
permanent the reduction might be in the face 
of the body’s inherent capacity to hypertrophy 
the remaining glandular elements. 

The fundus of the stomach having long been 
recognized as the site of acid secretion, Con- 
nell (1), in 1929, first suggested fundusectomy 
as a method of decreasing gastric acidity. In 
the same year, Deloyers and Johnson removed 
the fundus of dogs and found a consistent fall 
of gastric acidity both free and total at the 
tenth postoperative day. No additional stud- 
ies were made by them at later dates. Con- 
nell (2), in 1931, reported his results from 
fundusectomies in dogs. He removed one-half 
of the greater curvature in a V shaped pattern, 
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taking both anterior and posterior gastric 
walls up to a finger’s breadth from the lesser 
curvature. Aspiration studies showed a pri- 
mary drop of both free and total acidity with 
a slow recovery of the total acidity alone. 
Meanwhile the gastric capacity had returned 
to normal. Sections taken later along the scar 
of the fundusectomy revealed no increase in 
parietal cells along the fundic glands. Fauley, 
Strauss, and Ivy, in 1932, published the re- 
sults in a series of gastric resections performed 
on dogs in which approximately two-thirds of 
the stomach was removed in a procedure 
analogous to the Finsterer operation. This 
operation is essentially a resection of the py- 
lorus, antrum, and varying heights of the fun- 
dus, closure of the duodenum, and anastomosis 
of the stomach to jejunum. A part of the 
gastric hiatus is closed with sutures in a man- 
ner to direct the food stream downward 
through the iejunum and to prevent retro- 
grade filling of duodenum. X-ray studies 
showed return to normal capacity of the stom- 
ach in 2 months with maximum enlargement 
by 6 months. Well developed fundic glands 
having the normal number of parietal cells 
were demonstrated in sections from the re- 
formed fundus. The levels of acidity after a 
temporary fall returned to normal in 3 to 5 
months. The authors considered polyphagia 
to be the cause for the rapid dilatation of the 
stomach ruge. Watson,in December, 1933, re- 
ported studies of gastric acidity after fundu- 
sectomy in dogs. He removed one-half to 
four-fifths of the fundus, leaving cardia, an- 
trum, and lesser curvature intact. A definite 
reduction in both free and total acidity was 
noted immediately after operation. In anal- 
yses 15 to 18 weeks after operation the varia- 
tions from the normal were very slight and 
occurred only in dogs from which four-fifths 
of the fundus had been removed. 

As an aid to the removal of all the acid 
secreting area possible, we first devoted some 
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Fig. 1A, left. Section through cardia of a normal dog 
stomach looking toward the esophageal opening. Rich dis- 
tribution of ruge on greater curvature. Compare with 
Figure 1B. 

Fig. 1B. Section through cardia of a stomach from which 
the fundus had been removed. Rugz are meager in number. 


study to the location of the acidogenic parietal 
cells in dogs. Miyagawa has reported the posi- 
tion of parietal cells in humans and in certain 
animals. He found they began two-fifths of 


Fig. 3A, left. Transverse block from normal stomach 
through lower fundus looking toward the pylorus. Greater 
curvature rich in ruge which extend well into antrum. 

Fig. 3B. Transverse block from a stomach through lower 
fundus looking toward the pylorus. Fundus remains free 
of ruge. 


AND OBSTETRICS 





Fig. 2A, left. A transverse block taken through the mid 
fundus of a normal dog. Note smooth magenstrasse of inner 
curvature and the immense reduplication of mucous mem- 
brane over greater curvature. 

Fig. 2B. Transverse block through the mid fundus of 
a postoperative stomach. Rugz almost totally lacking. 


the way along the lesser curvature toward the 
cardia and continued to the esophageal open- 
ing. He found, as is well known, that the 
greatest number were in the fundus. Nothing, 
however, had been said in regard to the com- 
parative number of parietal cells in the lesser 
and greater curvatures. In order to compare 
the two curvatures in this respect we removed 
the stomach from a normal dog, distended it 
with ro per cent formalin, and suspended it in 
a jar of formalin. After having been properly 
fixed, rings were cut from the stomach at vari- 
ous levels through cardia, fundus, and antrum, 
and four blocks were taken from each ring, 
making the blocks correspond to the anterior 
and posterior walls of the stomach and saddles 
from both curvatures. 

The distribution of parietal cells was found 
in our sections to extend well into the antrum, 
throughout which a few were always demon- 
strable almost anywhere. There were approxi- 
mately the same number of parietal cells along 
a given gland in the lesser curvature as on the 
greater curvature. The number of glands per 
millimeter of mucosa was also equal. The 
superiority of the greater curvature as an acid 
secreting bed lies in the great reduplication of 
its mucous membrane by the ruge which are 
exceedingly well developed in the dog. (Figs. 
tA, 2A, 3A.) Numerous parietal cells were 
found along the fundic glands of the cardia. 
From these studies, it seemed apparent that 
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in order to reduce gastric acidity by surgery, 
it would be necessary to remove almost all 
the fundus and cardia, leaving merely a slen- 
der tube from the esophageal opening to the 
antrum. 

[In January, 1933, we began a series of very 
radical resections of the fundus in dogs at- 
tempting to leave only a tube from the esopha- 
gus to the antrum which would be made up 
chiefly of the magenstrasse which in dogs meas- 
ures some 4 to 5 centimeters in width. Such 
a tube would, of course, be free of rich acid 
secreting rugie. 


EXPERIMENTS 


Healthy dogs of nondescript breed, weigh- 
ing from 18 to 20 kilograms, were selected. 
Three gastric analyses were done at intervals 
of 2 to 3 days on each dog. The test meal 
consisted of 100 grams of chopped beef and 
250 cubic centimeters of water. Aspirations 
were made of fasting contents. In one dog the 
meal was given, and aspirations were made at 
30, 60, and go minutes. This was followed by 
the intramuscular injection of 1 cubic centi- 
meter of histamine hydrochloride and aspira- 
tions performed at intervals of 20 and 40 min- 
utes. Titrations of specimens were carried out 
with one-tenth normal sodium hydroxide with 
Topfer’s reagent and 1 per cent phenolphthal- 
ein as indicators for end points of free and 
total acids, respectively. After three satisfac- 
tory pre-operative gastric analyses were com- 
pleted, the dogs were subjected to operation. 
They received 0.015 gram morphine sulphate 
by hypodermic injection 30 minutes before 
operation. They were anesthetized by cone- 
ether which was replaced by intratracheal in- 
sufflation of ether. The abdomen was shaved 
and skin prepared by alcohol 70 per cent, fol- 
lowed by oxycyanide of mercury in a solution 
of 1:2000. A linear, left, paramedian incision 
from costal margin to umbilicus was made. 
The stomach was isolated and the abdominal 
cavity protected with gauze. The blood sup- 
ply along the greater curvature for the same 
distance as we expected to resect was doubly 
clamped, divided, and ligated with fine silk. 
The right gastro-epiploic artery was divided 
about 4 centimeters from the pylorus along 
the greater curvature. Small Payer clamps or 
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Shaded portion 


removed 


Fig. 4. Schematic drawing of dog’s stomach. Shaded 
area indicates section removed at fundusectomy. 


heavy Kocher hemostats were placed in pairs 
beginning usually about 4 centimeters from 
the pylorus and extending obliquely toward 
the lesser curvature. The points of the clamps 
were allowed to come within 3 centimeters of 
the lesser curvature. The stomach was then 
incised between the clamps, before proceeding 
further along the lesser curvature, the medial 
clamp was removed, and the hiatus was closed. 
Pairs of clamps were then applied parallel to 
the lesser curvature, the medial clamp being 
placed always 3 centimeters from the lesser 
curvature. The stomach was divided between 
the clamps all the way up to the esophageal 
opening. The stomach incision was closed 
with a continuous atraumatic suture followed 
by another layer of interrupted silk mattress 
sutures inverting serosa to serosa. The ab- 
dominal incision was closed in four layers of 
silk. The shaded area of Figure 4 indicates 
the amount of fundus removed. 

In the postoperative care the dogs were 
given 500 cubic centimeters of normal saline 
intravenously immediately following opera- 
tion and this was repeated with added glucose 
for 3 days. At the end of this time the dogs 
were allowed to drink water and in 5 days, 
milk. After this they were gradually allowed 
larger and larger amounts of a soft solid diet. 
The feedings were made purposely small, and 
while the dogs ate well there was little of the 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Minutes 60 90 130 60 90 10 


Fig. 5. Chart of analyses of aspirations from Dog 225. 


Clinic 


Minutes 


Fig. 6. Chart of analyses of aspirations from Dog 201. 
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Minutes 60 90 60 0 130 


Fig. 7. Chart of analyses of aspirations from Dog 


60 


Fig. 8. Chart of analyses of aspirations from Dog 164. 
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Fig. 9. Normal stomach above. Resected stomachs below. Note approximate re- 


turn to normal size and shape. 


polyphagia described by Fauley, Strauss, and 
Ivy. For the first 2 weeks following operation 
there was occasional vomiting, but no signs of 
obstruction developed. The stools were nor- 
mal. The dogs lost weight steadily for 1 month 
following operation, and then began to im- 


prove regaining their weight and former vigor 
by the end of 4 months. 


RESULTS 

Gastric analyses exactly similar to the pre- 
operative test were performed 1 month after 
operation. The determinations consistently 
showed a substantial drop of both free and 
total acid. Three months after operation the 
levels began to ascend and continued to rise, 
reaching pre-operative levels 8 months after 
operation (Figs. 5, 6, 7, 8). 

When the gastric acidity had reached pre- 
operative heights, the dogs were sacrificed. 
The stomachs were immediately removed, the 
pyloric lumen tied off, the stomach distended 
with ro per cent formalin, and the esophageal 
opening tied. The stomachs were then sus- 
pended in a 10 per cent formalin bath in an 
effort to maintain their normal shape and out- 
line during the period of fixation. Care was 
taken not to distend the stomachs too tightly 
and one stomach was purposely only half filled 


with formalin. After fixation, the stomachs 
were examined, and all were found to have 
regained a normal size and shape without 
strictures. Figure g is a group photograph of 
all the specimens in comparison with a normal 
stomach fixed in a similar manner. The stom- 
achs were opened by guillotine section at vari- 
ous levels and photographs taken (Figs. 1B, 
2B, 3B). 

The magenstrasse was clearly demarcated 
from the ruge in the normal stomach as in 
Figures 1A, 2A, 3A, but in the stomachs from 
which the fundus had been removed, there 
were almost no rug above a point 4 centi- 
meters higher than the pylorus. The stomach 
walls above this point were smooth and re- 
sembled entirely the character of the normal 
magenstrasse. This was apparently not due 
to our distention for in the stomach half filled 
with formalin the same appearance was pres- 
ent. Evidently hypertrophy of the stomach 
does not extend to the production of new 
ruge at least within a year. 

Microscopic sections of the lesser and greater 
curvatures were made at various levels. There 
was a generous distribution of acid reacting 
cells throughout, but this was most marked 
along the greater curvature. Histologically 
these cells were filled with secretory granules 
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and vacuoles suggesting that they were ac- 
tively forming hydrochloric acid. 


SUMMARY 


1. The literature on removal of the fundus 
of the stomach for the reduction of gastric 
acidity is reviewed. 

2. The gastric fundus was resected from 4 
dogs leaving a tube about 3 centimeters in 
diameter from the esophageal opening to 
within 6 centimeters of the pylorus. This tube 
was made up chiefly of magenstrasse, smooth 
and free of ruge. 

3. Immediate postoperative drop of both 
free and total acidities was found, as compared 
to the pre-operative levels. 

4. There was a gradual return of the free 
and total acid, reaching pre-operative levels 
by the end of 8 months. 

5. The stomach at necropsy showed hyper- 
trophy to normal size and outline without 
reproduction of ruge. 

6. Microscopic examination of the post- 
operative stomachs showed a rich distribution 
of active acid bearing cells, especially along 
the greater curvature. 
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CONCLUSIONS 


The experimental findings agree with the 
clinical observation that the gastric acidity 
cannot be permanently lowered regardless of 
the amount of acid bearing tissue removed. 

Fundusectomy has little to offer as a means 
of permanently reducing gastric acidity and 
as a possible therapeutic measure in the con- 
trol of peptic ulcer. 
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“anxiety factors” play an important 

role in the etiology of gastric and duo- 
denal ulcer in man has been gaining favor (1, 
14, 58, 69, 110, 116). We have seen, and 
the literature is replete with, instances in 
which the recurrence of an ulcer has been asso- 
ciated with a period of sustained anxiety or 
mental distress. 

This raises the question of what might pos- 
sibly be the underlying perverted physiology 
concerned. It is well known that apprehension 
generally results in an inhibition of the motil- 
ity and secretion of the stomach. In lower 
animals no one has ever recorded any other 
effect; and one of us (A.C.I.) has to date 
failed by employing various types of condi- 
tioning procedures in the dog to produce an 
“anxiety” hypermotility of the stomach. In 
man we have been unable to find report of 
X-ray examination in those rather rare in- 
stances in which severe epigastric pain occurs 
following acute mental distress in the absence 
of ascertainable organic lesions. Alvarez (2) 
has informed us of 2 patients who suffered 
severe epigastric pain following strong emo- 
tional stimulation and on whom he made 
X-ray studies. In both instances he observed 
five or six waves passing over the stomach 
which gave it the picture of a sock filled with 
billiard balls. 

The studies of Todd (118) on medical stu- 
dents are more enlightening. He studied the 
stomachs of his first year students soon after 
they entered medical school and followed the 
behavior pattern of the stomachs of his stu- 
dents during the second year. These studies 
were continued for several years and have pro- 
vided us with the only evidence we have of 
this nature. Among the observations perti- 
nent to this discussion, he found: (a) through 
training or conditioning, the human stomach, 


[ ia recent years the belief that 


like that of the dog (66), may no longer be 
influenced by inhibitory psychic factors; (b) 
when the “conditioned stomach” shows in- 
stability in response to mental distress, the 
instability takes the form of hypermotility. 
Todd has stated that “hyperactivity of the 
stomach is always present in the anxiety com- 
plex and in patients consciously or subcon- 
sciously nervous but not afraid.” 

Since we are quite certain from animal 
studies (27) that the splanchnic nerves are 
primarily concerned in the psychic inhibition 
of motility, and because of the predominant 
motor effect of the vagus on gastric tone and 
motility, it is logical to assume that the 
“anxiety hypermotility’”’ just referred to is 
primarily vagal in origin. In this connection 
it should be pointed out that fear in the dog, 
according to Florey (44), results in pallor of 
the colon. Although no similar observations 
have been made on the gastric mucosa to our 
knowledge, it is reasonable to assume that pos- 
sibly the same type of reaction occurs in the 
gastric mucosa, because of the vasoconstrictor 
activity of the splanchnic nerves. This is men- 
tioned because of the neurogenic or ‘‘neuro- 
trophic” theory of the genesis of ulcer ad- 
vanced by von Bergmann and his school; and 
an increased vasoconstrictor tone of the ves- 
sels of the mucosa is more readily conceived 
than the much more vague term, ‘“neuro- 
trophic.” 

Up to the present time no one has deter- 
mined whether or not gastric or duodenal 
ulcer may be produced in animals by exposure 
to an environment which produces a condition 
of emotional stress over long periods. It is 
difficult to maintain such an environment. In 
our laboratory an attempt has been made to 
accomplish this by placing cats and dogs in 
adjacent cages, but this was not successful 
because the animals soon become conditioned 





ORNDORFF, BERGH, IVY: “PEPTIC” ULCER AND THE “ANXIETY COMPLEX” 163 


to each other’s presence. Monkeys soon be- 
come adjusted to new surroundings and are 
not continually aroused by conditions which 
at first disturb them. When they are placed 
in a room where dogs are present, they show 
signs of agitation for only a short time. Even 
the wildest of jungle animals soon become 
accustomed to the unnatural conditions of 
captivity and, according to those who are 
familiar with their habits, show no sign of 
emotional stress, and rarely develop ‘peptic 
ulcer.””! 

Probably the most likely hypothesis con- 
cerning the manner in which anxiety may act 
as a factor in the production of ulcer is that it 
affects the motility of the stomach in such a 
way as to cause pylorospasm, hypermotility, 
or intragastric hypertension. An associated 
retention may bring about a hypernormal 
acidity of the chyme, or a high acid continuous 
secretion during the interdigestive phase (38, 
68, 69). Another hypothesis is that anxiety 
factors provoke a prolonged vasoconstrictor, 
or a “neurotrophic” disturbance. 

Because of the difficulty of maintaining ani- 
mals in surroundings capable of producing 
prolonged or frequently repeated emotional 
irritation, we resorted to the use of drugs in 
an attempt to reproduce experimentally the 
conditions mentioned under the first hypothe- 
sis. The drugs which we selected, because they 
might be presumed to cause increased motor 
activity or even spasm of the gastric muscu- 
lature, and hypersecretion, were, respectively, 
pilocarpine and histamine. 

Other investigators have used histamine in 
the study of experimental gastric lesions, but 
none has injected the drug as frequently 
throughout the twenty-four hour period and 
over as long a period of time as we thought 
desirable. 

Delayed healing of artificial defects in the 
gastric mucosa of cats and dogs has been ob- 
served following the administration of large 
doses of histamine (25, 42, 87, 105). Acute 
lesions have also been produced in cats, rats, 
mice, rabbits, guinea pigs and dogs by a simi- 
lar procedure (24, 25, 57, 94). 

Acute ulcers have likewise been produced 
in guinea pigs and rabbits by the administra- 

‘Dr. Noback, New York Zoological Gardens. 


tion of large doses of pilocarpine (46, 85, 111, 
116, 124). 

If anxiety be a factor in the production of 
“peptic ulcer,” it probably exerts its influence 
through the nervous system. In this connec- 
tion, it should be pointed out that acute ulcers 
have been observed accompanying brain 
lesions in man and experimental animals (22, 
29, 36, 53, 78, 85, 115), and following section 
of the vagus (42, 53, 79, 104, 112, 127) and 
splanchnic nerves (30, 35, 81), and celiac 
ganglionectomy (30, 50, 54, 76) in animals. 
Stiraulation of the vagi, both electrically (79, 
116) and by means of pilocarpine, as well as 
paralysis of these nerves by means of atropine 
(111) has also produced acute gastric lesions. 
Section of the vagi in the rabbit produces 
chronic gastric ulcers (67). 

In the present study we have attempted to 
determine if chronic ulcers could be produced 
in the dog by: 

1. A sustained stimulation of the motor 
activity of the stomach. 

2. Maintenance of the secretory activity at 
a constantly high level. 

3. Continuous motor stimulation together 
with a high acid level. 


METHODS 


The dogs studied were divided into three 
series and were injected ten times daily for 
periods up to 66 days. Those in the first group 
received histamine, those in the second group, 
pilocarpine, and those in the third group a 
combination of the two drugs. 

The drugs were injected subcutaneously 
every 2 hours for 10 doses. The animals were 
then fed a standard meal consisting of 200 
grams of Swift’s ‘‘Pard” dog food, 2 slices of 
bread, 200 cubic centimeters of milk and 200 
cubic centimeters of water, and then 4 hours 
later the injections were started again. Under 
this routine, which was repeated daily until 
the termination of the experiments, the ani- 
mals were kept under the influence of the 
drugs for 20 hours a day, and during the re- 
maining 4 hours the stomach contained food. 
Gastric analyses, throughout the 24 hour 
period, were made one to three times a week. 

At the completion of the experiments, the 
animals were sacrificed and careful autopsies 





164 


were performed. Sections were made of the 
liver, kidneys, adrenals, and stomach. 

Series A. The 13 dogs in this series received 
pilocarpine. Most of them were maintained 
on 2.5 milligram doses for periods up to 37 
days, but a few received larger doses. Three 
were started with 5 milligrams, but because of 
severe toxic manifestations, this was gradually 
reduced to 2.5 milligrams on the second day. 
Three of the dogs received 65 milligrams. in 
11 doses, 30 milligrams in 5 doses, and 195 
milligrams in 27 doses, respectively. The 
weights of the dogs varied from 6.6 to 15.9 
kilograms. 

Series B. The 11 dogs in this series received 
histamine. Dogs 1-10, weighing from 7 to 13 
kilograms, received 2 milligrams of the drug 
every 2 hours for 63 to 66 days. Dog 11, 
weighing 5.7 kilograms, was given a total of 
132 milligrams of the drug in 55 hours, at the 
end of which time he was sacrificed. 

Series C. The 25 dogs in this series received 
a mixture of pilocarpine and histamine. They 
were maintained on 2 milligrams of each drug 
for periods up to 58 days. One dog received 
3 milligrams of pilocarpine and 2 milligrams 
of histamine for 55 days, and 4 dogs received 
massive doses up to 300 milligrams of hista- 


mine and 200 milligrams of pilocarpine in 39 
doses over about a 4 day period. The weights 
of the dogs varied from 6 to 19 kilograms. 


RESULTS 


Series A. There was great individual varia- 
tion among animals of the same weight in 
their susceptibility to the actions of similar 
doses of the drug. The drug stimulated the 
secretion of a gastric juice of fairly high acid- 
ity, and rich in pepsin. Six dogs that devel: 
oped severe pilocarpine intoxication showed 
extensive mucosal hemorrhages throughout 
the stomach and intestines. No changes 
occurred in the esophagus. The 7 remaining 
dogs were etherized after 37 days and showed 
no changes in the gastro-intestinal tract ex- 
cept a slight injection of the duodenum in 
some cases. All of the dogs of this series 
showed normal liver, kidneys and adrenals 
upon microscopic study. 

Series B. The subcutaneous injection of 
histamine caused a copious secretion of a 
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gastric juice of high free acidity. Measure- 
ments of the volume and titrations of the 
gastric contents of the dogs in this series 
(using dimethyl-amino-azobenzol as an indi- 
cator), revealed that the response to histamine 
was just as strong at the end of the experiment 
as at the beginning. It is clear, therefore, that 
by our procedure, we were able to subject the 
gastric and duodenal mucosa almost con- 
stantly to the action of highly acid juice. 

Dog 5 died of “distemper” and broncho- 
pneumonia after 32 days. No lesions were 
found in the gastro-intestinal tract. The 9 
dogs receiving 2 milligrams of histamine 
every 2 hours were sacrificed with ether after 
periods ranging from 55 to 66 days. Although 
small acute erosions were found in the duo- 
denal mucosa of 4 dogs, in no case was a 
chronic ulcer produced. All of these dogs 
showed a roughened, leathery, pyloric mucosa, 
as described by Flood and Howes (43), and 
we also sometimes observed mammillonations. 
Microscopic examination of the liver, kidney, 
and adrenals of these animals revealed nothing 
abnormal. 

Dog 11 was given large doses (6.5 milli- 
grams) of the drug (a total of 132 milligrams) 
and was etherized after 55 hours. Multiple 
single and confluent, irregular, ragged and 
hemorrhagic mucosal defects were found 
throughout the stomach, most numerous in 
the fundus. Hemorrhages into both adrenals 
were also observed. 

Series C. The injection of a mixture of 
pilocarpine and histamine stimulated the se- 
cretion of a gastric juice of high acidity and 
peptic activity. The fact that diarrhea and 
vomiting frequently occurred (as well as sali- 
vation and lacrimation) indicated that the 
pilocarpine was producing its typical motor 
effects. 

Six of the 25 dogs died of “distemper.” All 
of these 6 dogs showed mucosal hemorrhages 
throughout the stomach and intestines, and 
in 3 there were erosions. Seven animals died 
of drug intoxication because it was impossible 
to foretell the marked variations in suscepti- 
bility of different animals to pilocarpine. Au- 
topsy revealed mucosal hemorrhages through- 
out the stomach and intestines in all of these, 
and hemorrhagic erosions in 3 dogs. 
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The 12 remaining dogs were etherized after 
periods ranging from 36 to 58 days. At au- 
topsy, one dog presented a small erosion in 
the stomach, but no lesions were found in any 
of the other animals. The pyloric mucosa in 
some cases showed mammillonations. 

The liver, kidneys, and adrenals were 
normal in this group also. 


EVALUATION 


A combination of histamine and pilocarpine 
is said, by Vineberg and Babkin (121), to 
activate all the known cytological elements of 
the gastric mucosa, producing a secretion 
approximating the juice secreted as a result 
of normal stimuli. Frequent analyses of the 
gastric contents of our animals assured us 
that throughout the duration of the experi- 
ments we were obtaining a continued secretory 
response to the drugs injected. It is evident, 
therefore, that the mucosa of the stomach and 
duodenum was almost continuously exposed 
to the action of highly acid gastric juice. The 
diarrhea observed in the dogs receiving pilo- 
carpine indicated that the motor effects con- 
tinued to be obtained throughout the period. 

It is interesting to observe that the gastric 
glands resisted fatigue even after repeated 
stimulation and practically constant activity 
for periods up to 66 days. The response to the 
drugs was as active at the end of the experi- 
ments as at the beginning. This is in agree- 
ment with the observations of other investi- 
gators (11, 62, 117). 

During the course of our experiments we 
have produced a markedly increased motor 
activity of the stomach and duodenum, and 
have caused the mucosa of these organs to be 
subjected to a prolonged and unusual exposure 
to acid gastric juice. We have, therefore, 
reproduced experimentally two of the condi- 
tions which, by theory, may result from “sus- 
tained anxiety” and have maintained these 
conditions for relatively long periods of time; 
but, a chronic “‘peptic” ulcer did not develop. 
It seems clear, therefore, that neither the con- 
tinuous action of acid-pepsin, nor the con- 
tinuous motor hyperactivity induced by 
pilocarpine can produce chronic ulcer in dogs. 
These two factors when acting together are 
likewise incapable of producing chronic ulcer. 


It is obvious that some other factor is neces- 
sary for the production of chronic gastric and 
duodenal ulcer, at least, in the dog. 

Many clinicians have considered that the 
digestive action of gastric juice is the prime 
factor in the etiology of chronic “peptic” 
ulcer (4, 86, 97). Others have maintained that 
the rdle of acid-pepsin is insignificant (3). 
Although we have demonstrated that the 
acid-pepsin when acting alone or together 
with a hypermotility factor as produced by 
pilocarpine cannot produce chronic ulcer, it 
appears to us that both clinical and experi- 
mental evidence is best interpreted as indi- 
cating that the acid factor plays some part 
(chemical irritation) in maintaining the 
chronicity and in some instances the rapid 
extension of such a lesion (4, 26, 34, 40, 47, 
60, 69, 75, 83, 86, 92, 93, 95, 97, 98, 102, 106, 
115, 122). 

It should be pointed out that our dogs were 
fed a “smooth,” ground diet. This is men- 
tioned because unhygienic eating habits, e.g. 
improper mastication of meat and raw vege- 
tables, consumption of much alcohol, hot and 
cold fluids, etc., are frequently associated 
with the “anxiety complex” in patients. A 
“rough food” has been shown to be a “‘chro- 
nicity factor” in ulcer (69). 

The drugs, in so far as it is known, do not 
have a vasoconstrictor action, and possibly 
do not have a ‘“‘neurotrophic” action in the 
sense that the latter term is generally used. 
These are the only two factors other than 
those discussed above which are thought to be 
directly concerned in the suggested “‘anxiety- 
ulcer” relationship. 


CONCLUSIONS 


1. We have been unable to produce chronic 
ulcers in dogs by exposing the mucosa of the 
stomach and duodenum for long periods of 
time to the constant activity of a gastric 
juice rich in acid and pepsin. The acid factor, 
acting together with hypermotility as pro- 
duced by pilocarpine, likewise does not pro- 
duce chronic lesions. Under these latter 
conditions, however, acute lesions of the 
gastric mucosa are very common. This indi- 
cates that some other factor is necessary for 
the production of chronic ulcer in the dog. 
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2. The gastric glands show no signs of 
fatigue even after practically continuous se- 
cretion for periods up to 66 days. 
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THE ROENTGENKYMOGRAPH AS A NEW AID IN THE 
DIAGNOSIS OF ADHESIVE PERICARDITIS 


SYDNEY E. JOHNSON, M.D., Loutsvitte, Kentucky 


From the Departments of Roentgenology and Anatomy, University of Louisville School of Medicine 


A \HE roentgenkymograph is an instru- 
ment which records on an X-ray film, 
the amplitude of excursion of the heart 

borders during one or more cardiac cycles as 
predetermined by suitable adjustment of the 
instrument. The X-ray beam passes first 
through the patient and then through narrow 
horizontal slits in a stationary lead grid. 
Only the parts of the X-ray beam that pass 
through the narrow slits reach the recording 
medium (X-ray film). The film is kept in mo- 
tion at a uniform rate of speed, and in a direc- 
tion perpendicular to the slits, throughout the 
exposure. The exposure should be long enough 
to include one full cardiac cycle. The thin 
“pencil of light” that passes through the slit is 
modulated by the movement of the heart 
border and picked up in the form of a curve by 
the moving film. The differences in amplitude 
and timing of the contractions of the ventri- 
cles, atria, and great vessels are shown in the 
curves which represent the several portions of 
the cardiac silhouette. 

Obviously the diagnostic value of the roent- 
genkymogram will depend upon the regularity 
with which changes from the normal can be 
shown in cardiac disease of known type. This 
will naturally require the accumulation and 
analysis of a considerable amount of data on 
the specific forms of cardiac disease. It will 
undoubtedly be found that certain types of 
cardiac disease will yield results of more diag- 
nostic value than others. A case of adhesive 
pericarditis examined by the author gave 
striking results. The roentgenkymograms of 
the patient appeared to be susceptible of but 
one interpretation. The results obtained on 
this patient would appear to be of consider- 
able importance especially to cardiologists 
and cardiac surgeons. As the method is rela- 
tively new and little known in this country, 
the roentgenkymographic findings and the 
method of examination are deemed worthy of 
report and brief description. 


The case (Louisville City Hospital No. B63633) is 
that of a white boy aged 17 years, who was admitted 
to the hospital on January 21, 1935. The chief com- 
plaint upon admission was marked distention of the 
abdomen. The swelling had been first noticed 3 
months earlier and had increased progressively until 
the patient felt a great deal of abdominal discomfort. 
During the 3 months before admission other symp- 
toms appeared in about the following order: slight 
morning cough, shortness of breath, swelling of the 
face in the morning, weakness, drowsiness, sharp pre- 
cardial pain on only two occasions, occasional 
nausea, occasional night sweats, tenderness over the 
abdomen (especially over liver and spleen), and 
slight weight loss. The family history was negative. 

The physical examination at the time of admission 
revealed the presence of a large quantity of fluid in 
the peritoneal cavity, rather marked enlargement of 
the liver, barely palpable spleen. The pulse ranged 
from 80 to 100, respiratory rate 20 to 28, blood pres- 
sure 100/70, temperature 97 to 99 degrees F. The 
cervical nodes were palpable, tonsils large. The 
lungs were apparently normal. The heart was not 
enlarged (by percussion), there were no murmurs, 
no thrill, or friction rub. The heart rhythm was 
regular. Wenckelback’s, Broadbent’s, and Fried- 
reick’s signs were not observed. The heart shifted 
normally upon changing the position of the patient. 
The apex beat was neither seen nor felt. Examina- 
tion of blood and urine gave no significant data. 
Electrocardiographic examination showed normal 
shift of electrical axis upon changing the position of 
the patient from one side to another. 

It is apparent from the symptoms and examina- 
tion that there were no very definite diagnostic data. 
Portal cirrhosis and tuberculous peritonitis were 
most seriously considered. A surgical consultant 
favored Pick’s disease. 

The usual roentgenologic procedures yielded re- 
sults that were consistent with adhesive pericarditis, 
but were not definitely diagnostic. A film taken at 6 
feet anode-film distance is shown in Figure 1. The 
heart chest ratio was 12.4 to 29.3 centimeters. The 
contour suggests early rheumatic heart disease. 
When the chest was screened the heart shifted nor- 
mally. There was no evidence of adhesions between 
the pericardium and diaphragm. ‘The anterior 
mediastinum illuminated normally. There was some 
doubt in regard to pulsatory excursion of the several 
chambers of the heart as there often is in the very 
cases in which definite information in this respect is 
most desired. 

It may be said, parenthetically, that the medical 
department was at least hesitant to recommend surg- 
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Fig. 1. Teleroentgenogram (6 feet) of patient before 
operation. Heart chest ratio 12.4 to 29.3 centimeters. No 
diagnostic changes. 
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Fig. 3. Diagram designed to illustrate the purpose of 
the kymograph grid. The lead bands are 12 millimeters 
wide, the slits between the bands, 0.4 millimeter. The 
grid “fixes” points 12 millimeters apart on the lateral bor- 
ders of the heart and great vessels and the downward move- 
ment of the film causes these pulsating points to be drawn 
out into curves of characteristic form. If there were no 
movement of the heart, its borders would be represented 
by a succession of straight lines, as shown in Figure 4. 
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Fig. 2. Roentgenkymogram of a normal heart. Note 
that the passive or filling phase is about two-thirds the 
length of the active or systolic phase. The maximum ven- 
tricular thrust is about 8 millimeters. 


ical treatment for this patient, mainly I think, be- 
cause of the lack of electrocardiographic evidence, 
whereas the surgical service was eager for diagnostic 
data that would clearly justify exploration of the 
pericardium. 

At this time the author was spending his evenings 
constructing a roentgenkymograph and since the 
device was nearing completion the surgeons were 
induced to withhold operation for a week on the bold 
promise that the new instrument would enable us to 
clinch the diagnosis. Roentgenkymograms of the 
patient were made on the day the instrument was 
installed, and the results of the examination justified 
our prediction. 

Operation, February 21, confirmed our interpreta- 
tion of adhesive pericarditis. The adhesions were 
intrapericardial, not very dense, but the pericardial 
sac was almost completely obliterated. The sections 
of pericardium removed were 2 to 3 millimeters 
thick, covered on the inner surface with shreds of 
connective tissue. The outer surfaces were normal. 


Interpretation of the roentgenkymograms 
of the patient will be facilitated by examining 
first a kymogram of a normal heart (Fig. 2). 
The chest shadow is divided into transverse 
bands. The width of the bands represents the 
distance the film has moved downward during 
the exposure, in this case approximately 11 
millimeters. The recording of the curves be- 
gins at the lower margins of the bands due to 
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Fig. 4. Roentgenkymogram in which a_ heart-shaped 
sheet of lead has been substituted for a living subject. 
This shows clearly the straight line stepladder effect pro- 
duced by a stationary object. The film moves downward 
during the exposure a distance slightly less than the width 
of the lead strips of the grid. The lower margins of the 
bands represent the beginning of exposure, the upper 
margins the end. 


the fact that the motion of the film is down- 
ward. The “‘light”’ beam is fixed vertically by 
the grid (Fig. 3) but can be “modulated” so 
far as transverse movement is concerned by 
any radio-opaque object that has movement 
parallel with the slits of the grid. The curves 
are therefore read from below upward. It 
must be borne in mind that an individual 
curve does not represent 11 millimeters of the 
cardiac border, but does represent the out- 
ward and inward thrust of the particular 
point on the cardiac border which lies in the 
line of a particular slit in the grid (Fig. 3). 
This point is drawn out into curve form by 
the downward movement of the film. Obvi- 
ously stationary objects, or objects that move 
only upward and downward, will be recorded 
as straight lines (Fig. 4). The width of the 
band, and consequently the length of the 
curve, is determined by the width of the lead 
bands used in the construction of the grid. A 
narrow band grid naturally fixes a larger num- 
ber of points on the cardiovascular margins, 
thus reducing the stepladder character of 


THE ROENTGENKYMOGRAPH IN DIAGNOSIS OF PERICARDITIS 


171 


Fig. 5. Roentgenkymogram of patient before operation. 
The left ventricular border is represented by straight lines, 
indicating clearly the absence of the normal lateral thrust. 
Excursion of the left auricle is slightly increased. The 
aortic wave is greatly diminished, and no wave is seen on 
the right border. Compare with Figure 4. 


successive bands (Fig. 4). The band curves 
are produced by a shorter film movement. If 
the bands are too narrow the curves are very 
much compressed and finer details difficult of 
interpretation, although the cardiovascular 
contour is well preserved. A grid with wide 
bands will exaggerate the stepladder effect. 
The cardiovascular shadow will be outlined 
by a smaller number of fixed points, but the 
longer curves of slower progression will show 
finer details to better advantage. 

With these facts in mind we may examine 
Figure 5 which is a roentgenkymogram of our 
patient. It is strikingly apparent that there is 
no lateral thrust or excursion of the left ventri- 
cle. Other sections of the cardiac shadow also 
show variations from the normals so far ex- 
amined. The aorta shows only a slight ripple. 
The right border shows no movement. There 
is an augmented, abnormal curve in the region 
of the left auricle. Our interpretation of ad- 
hesive pericarditis was based upon the exclu- 
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Fig. 6. Roentgenkymogram of the patient 14 days after 
operation. There was a considerable amount of fluid in the 
mediastinum and left pleural sac. Thrust of all chambers 
is increased above normal. 


sion of other conditions which might produce 
a stationary left ventricular border. There 
were no signs of fluid in the pericardium. The 
duration of the disease and the severity of 
symptoms were against acute fibrinous peri- 
carditis. The heart was not enlarged. 

Figure 6 is a roentgenkymogram of the same 
patient taken 14 days after operative re- 
moval of a considerable portion of the thick- 
ened and adherent pericardium. Left ventric- 
ular excursion shown in this film is definitely 
greater than normal. There is a considerable 
amount of fluid in the mediastinum and left 
pleural sac which began to accumulate after 
operation. Following operation the heart 
shadow widened from 12.4 to 13.5 centimeters. 
The patient required no further withdrawal of 
fluid from the abdomen. 

Figure 7 is a roentgenkymogram taken 33 
days after operation and shows practically 
normal amplitude of excursion of the left 
ventricle. The aorta shows a curve of wide 
amplitude. There is also an increase in ampli- 
tude along the right border of the heart. 


EM Ld 
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Fig. 7. Kymogram of the same patient 33 days after 
operation for removal of adherent pericardium. Almost 
complete resorption of pleural and peritoneal fluid. Ample 
excursion of all parts of cardiovascular shadow, wave forms 
considerably modified. 


There are some features of the various curves 
that appear to vary somewhat from the nor- 
mal, but we feel that their consideration at 
this time would be premature. 

Whether or not the roentgenkymograph will 
give as definite results in all cases of adhesive 
pericarditis cannot be answered at the present 
time. We believe that the method will be 
especially useful in this condition and that it 
will furnish positive diagnostic data in a large 
percentage of cases that would otherwise be 


‘recognized only at autopsy. 


THE ROENTGENKYMOGRAPH 


Those readers who are interested in obtain- 
ing a roentgenkymograph will find that the 
instrument is not at present available on the 
market. Although the method has been 
known for a good many years, it has received 
very little consideration as a practical aid in 
laboratory diagnosis. Dr. I. Seth Hirsch’ de- 
serves a great deal of credit for bringing the 
method forcefully to the attention of Ameri- 


1 Hirsch, I. S. The recording of cardiac movements and sounds by the 
roentgen-ray. Radiology, 1934, 22: 403-422; also 23: pt. li, 720-737. 
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Fig. 8. 

Fig. 8. Front panel of kymograph consisting of wood 
frame, bakelite panel, lead strips !/15inch by 12 millimeters 
by 14 inches, paper spacers 0.4 millimeter thick, and 4% 
inch pressed wood back panel. 

Fig. 9. Side view of complete assembly. A, Front panel 
and grid; B, back frame; C, X-ray tube stand; D, timing 


can roentgenologists and for pioneer work in 
its further development. 

The kymograph described herewith was 
constructed by the author at a cost of about 
forty dollars and a reasonable amount of 
labor. There are no difficult mechanical oper- 
ations involved in the construction as carried 
out by the writer. The item of greatest ex- 
pense was a heavy old type tube stand which 
serves very well as an adjustable support. 

The roentgenkymograph consists essen- 
tially of (1) the body or framework, (2) a 
movable cassette carriage, (3) a timing device, 
(4) the lead grid, (5) an electric contact 
switch, and (6) a vertical support. 

The body of the author’s device was built of 
hardwood with strong mortised joints. There 
are two frames, a back frame (Fig. 10) by 
means of which the instrument is attached to 
the swivel plate of the tube stand and a front 
irame (Fig. 8) which supports the grid. The 
iront frame is attached to the rear frame by 
means of four aluminum castings which serve 
as spacers and supports for two bilaterally 





Fig. 10. 
device; E, cassette carriage; F, track (steel bar) for cassette 
carriage bearing; G, ball bearing on cassette carriage; 
H, aluminum casting. 
Fig. 10. Back frame, showing position of “timer” arms. 
Note the change in the location of the ball-joint on the 
main arm’ 


placed seven-eighths inch round steel bars. 
The steel bars form the track on which the 
cassette carriage is mounted by means of four 
ball bearings. The outer races of the bearings 
have half-round or V-faces in order to hold the 
cassette carriage in place (Figs. 9, 11). 

The cassette carriage is a wood frame, just 
the size of a 14 by 17 cassette. Strips of metal 
are attached to upper and lower borders to 
form a slideway for the cassette (Fig. 9). The 
bearings are attached to the back of the frame 
at the corners (Fig. 11). The fitting of the 
carriage to the track should be reasonably 
accurate to prevent wobble and at the same 
time permit its perfectly smooth movement. 

The timing device used by the author is a 
No. 2 oil-cylinder door closer such as may be 
seen in any office building. The speed of ac- 
tion of this device can be regulated quite 
accurately by means of a needle valve which 
regulates the flow of oil from one cylinder to 
another. The device has a removable arm 
which is made up chiefly of a long turnbuckle. 
This is attached to the main arm or lever by a 
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Fig. 11, above. Detail of cassette carriage bearing, G, 
and track, F. A, Cassette carriage frame. 

Fig. 12. Detail of electric space switch. A, Front panel; 
E, cassette carriage and slideway; /, brass hinge; J, sliding 
rest for lower leaf of hinge; K, breaker arm; L, stop pin. 


ball-joint. This joint was moved inward from 
the outer end of the arm about two-thirds of 
the length of the arm (Figs. 9, 10). This gives 
a smaller arc and smoother action for the 
downward thrust. The outer end of the 
turnbuckle is attached to the top of the cas- 
sette carriage. The part of the main arm that 
projects beyond the new location of the ball- 
joint serves as a hand lever for resetting the 
film carriage after an exposure has been made. 
The body of the “timer” is bolted to an ele- 
vated cross piece as shown in Figure 9. 

The grid (Figs. 3, 8) is the most important 
part of the roentgenkymograph and consider- 
able care is required in its construction. The 
lead strips must be of uniform width and the 
spacing constant throughout the grid. With 
limited shop equipment, the author chose the 
simplest method of construction. A piece of 
¥ inch by 14 inch by 17 inch hard pressed 
board was used as a base. Lead bands !/i¢ inch 
thick, 12 millimeters wide, and 14 inches long 
were cut on a fine tooth band saw, having first 
clamped a jointed guide on the saw table. 
This method produced less upsetting of the 
edges of the lead bands than other methods 
tried experimentally. Narrow strips of paper 
0.4 millimeter thick were obtained from a 
print shop. These were used as spacers be- 


tween the lead bands. Lead bands and paper 
strips were laid alternately, in glue, on the 
base board, until the grid was complete. The 
lead bands were easily straightened and trued 
up by means of a heavy straight edge. The 
spacing should be frequently checked with 
rule and square. When the glue was dry, the 
paper showing above the lead was removed 
with a sharp scraper. The grid was com- 
pleted by covering with a piece of */15 inch 
bakelite. The grid was then set in the front 
frame of the kymograph as shown in Figures 
8 and g. The grid is removable and inter- 
changeable by withdrawing four screws. This 
feature is desirable since we do not as yet 
know what width band will prove most gen- 
erally useful. 

The electric contact is in reality a space 
switch. It is plugged into the hand-timer cable 
and its purpose is to turn on the X-rays after 
the cassette carriage has begun its downward 
motion and hold the current on for a prede- 
termined space of travel of the cassette, a dis- 
tance slightly less than the width of the lead 
bands. The author’s space switch is a very 
crude device, consisting of a small brass hinge 
mounted on the frame and a pivoted brass 
arm attached to the cassette carriage (Fig. 
12). The former is adjustable so that the “dis- 
tance-exposure” can be varied to suit the 
width of the lead bands in the grid. 

A heavy tripod tube stand completes the 
assembly. The kymograph is attached to the 
large face plate of the tube stand by a single 
bolt with a large hand screw. This permits 
turning the kymograph to the horizontal posi- 
tion as well as ready adjustment to the 
height of the patient (Fig. 9). 

This description is offered in the hope that a 
considerable number of hospitals and clinics 
will have the instruments constructed and 
put into use. Only in this way can the practi- 
cal value of roentgenkymography as a diag- 
nostic method be established. That the 
method has practical diagnostic value seems 
assured. Anyone who is interested in the sub- 
ject should read the excellent articles by Dr. 
Hirsch, mentioned. It is beyond the scope of 
this paper to review the literature on roent- 
genkymography. A complete bibliography 
will be found in Part II of Dr. Hirsch’s paper. 
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of pregnancy, quantitative analyses of 

the serum and urine for prolan and es- 
trin have shown that late pregnancy toxemia 
and eclampsia are characterized almost with- 
out exception by a marked excess of prolan as 
compared with normals. A low level of estrin 
in a large proportion of these patients has also 
been found, but the quantitative abnormality 
of this hormone is less striking and less con- 
sistent than that of prolan. 

Both the placenta and the anterior lobe of 
the hypophysis are known to contain gonado- 
tropic factors. The experiments to be reported 
were carried out for the purpose of determin- 
ing which of these two sources is responsible 
for the excess found in late pregnancy toxe- 
mia and eclampsia. 


[: a series of 68 women in the second half 


I. TESTS ON HYPOPHYSECTOMIZED RATS 
One of the biological means of distinguish- 


ing placental from hypophyseal prolan is 
based upon the differential effect upon the 


ovaries of hypophysectomized rats. Smith 


Fig. 1. Atrophied ovary of hypophysectomized rat. 
Excised before starting injections of a placental extract. 
This and the following photomicrographs are all of the 
same magnification. 


(11) reports that replacement therapy by rat 
pituitary transplants into hypophysectomized 
female rats induces follicular growth and the 
formation of cysts which later luteinize. In 
contrast to this, the injection of pregnancy 
urine extracts (6), presumably placental pro- 
lan, into mature female rats 16 to 81 days 
after hypophysectomy causes an enlargement 
of the ovaries, a characteristic interstitial cell 
hypertrophy, and often the formation of cor- 
pora lutea, but no follicular activity. 

In our experiments, mature virgin female 
rats were hypophysectomized? and not em- 
ployed until at least 3 weeks after operation, 
when they were found to have lost weight and 
to be in constant diestrus. An estrin free 
saline extract of the alcohol-ether insoluble 
fraction of the materials used was prepared 
immediately before injections were started. 
In every case the amount of material equivalent 


2We are much indebted to Dr. K. W. Thompson, Cushing Fellow in 
Surgery at the Peter Bent Brigham Hospital, who hypophysectomized 
the rats used. 


Fig. 2. Opposite ovary of the same rat as in Figure 1, 6 
days later, after receiving 4 rat units of a gonadotropic 
placental extract. Note increase in size, interstitial hyper- 
trophy and lack of follicular development. 


1 The Mrs. William Lowell Putnam investigation of the"toxemias of pregnancy 
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Fig. 3. Atrophied ovary of hypophysectomized rat. 
Excised before starting injections of a pituitary extract. 


to 4 rat units of prolan, as determined on im- 
mature females, was tested. The hypophysec- 
tomized rats were explored and only those 
with atrophied ovaries containing no corpora 
lutea were selected. One ovary was excised 
and sectioned for microscopic examination. 
The extract was given in 8 injections, 2 a day 
for 4 days, and the rats explored on the sixth 


_ Fig. 5. Atrophied ovary of hypophysectomized rat. Ex- 
cised before starting injections of an extract of late preg- 
nancy serum. 








Fig. 4. Opposite ovary of the same rat as in Figure 3 
6 days later, after receiving 4 rat units of a gonadotropic 
extract of sheep’s pituitaries. Note follicular development 
and corpora lutea. 


day, at which time the remaining ovary was 
excised and sectioned. Figures 1 and 2 show 
the result of the injection of 4 rat units of a 
gonadotropic extract of a full-term human 


: 





Fig. 6. Opposite ovary of the same rat as in Figure 5, 
6 days later, after receiving 4 rat units of a gonadotropic 
extract of late pregnancy serum. Note similarity to Figure 
2 and lack of follicular development. The same picture 
resulted from injections of extracts of both normal and 
toxemic late pregnancy sera. 
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placenta. The picture is similar to that de- 
scribed by Leonard and Smith (6) when they 
employed a pregnancy urine extract; i.e., 
interstitial hypertrophy is the most marked 
reaction. The uterus after injections remained 
small. The rat from whom the sections shown 
in Figures 3 and 4 were obtained had received 
4 rat units of a gonadotropic extract of sheeps’ 
hypophyses. The uterus, after injections, was 
very cystic, and the difference in the ovarian 
reaction is apparent; i.e., Figure 4 shows an 
enlargement of follicles as well as corpora 
lutea. The sera of 10 women in late pregnancy 
were extracted and tested. Three of them 
were normally pregnant, 3 had eclampsia, 3 
had pre-eclamptic toxemia, and 1 nephritis. 
Figures 5 and 6 give a typical picture of the 
ovarian reaction to all of these serum ex- 
tracts, an ovary characterized by hypertrophy 
of the interstitial cells. Occasionally small 
corpora lutea appeared also. In no instance 
were a cystic uterus or enlarged ovarian fol- 
licles found. 

These results indicate that the gonadotropic 
hormone of all of the sera tested was placental 
rather than hypophyseal, and that the large 
amount of prolan found in the blood of these 
toxemic and eclamptic patients did not differ 


in its source from the prolan of the normally 
pregnant women and was presumably not due 
to excessive pituitary activity. 


II. QUANTITATIVE ANALYSES OF NORMAL, TOX- 
EMIC AND ECLAMPTIC PLACENTAS FOR PRO- 
LAN AND ESTRIN 


If the high concentration of prolan in the 
blood and urine of toxemic and eclamptic 
women has its origin in the placenta, this fact 
should be demonstrable by comparative quan- 
titative placental analyses. With this idea in 
view we have extracted and analyzed 10 nor- 
mal, 8 toxemic, and 5 eclamptic placentas. 

The methods used for extracting placentas 
undoubtedly do not give complete recovery of 
either prolan or estrin, but inasmuch as the 
same procedure was followed throughout, the 
results should be comparable. For the pur- 
pose of getting check determinations as well 
as comparing the maternal and fetal portions, 


| These photomicrographs were made by Dr. W. W. Boyd, to whom we 
wish to express our gratitude. 
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the fresh placentas were sliced and the fetal 
third or half separated from the maternal 
third or half. The specimens to be extracted 
were scraped as free as possible from blood 
vessels and connective tissue, spread on glass 
plates, and dried in a vacuum desiccator over 
calcium chloride for several days, when it was 
possible to grind them in a mortar to a very 
fine powder. Two to 5 grams of each portion 
was accurately weighed into each of two 250 
cubic centimeter centrifuge bottles, one to be 
used for the extraction of estrin and the other 
for prolan. Twenty to 30 cubic centimeters of 
distilled water were then added and the mate- 
rials left to extract in the refrigerator for 2 
days with occasional stirring. The bottles 
were then filled with 95 per cent ethyl alcohol. 

For the precipitation of prolan one bottle 
was then put back into the refrigerator over- 
night, centrifuged, the alcohol discarded, the 
precipitate washed with ether, allowed to dry 
in the centrifuge bottle, and broken up to a 
fine powder with a stirring rod. An amount 
of saline equivalent to 9 cubic centimeters per 
gram of dried placenta was added and the 
centrifuge bottle returned to the refrigerator 
for another 24 hours with frequent stirring of 
the contents. The material was then centri- 
fuged and the supernatant fluid used for test- 
ing on immature female rats in the same man- 
ner as that described for urine and serum 
extracts (10). The smallest amount of saline 
extract that produced grossly visible discrete 
corpora lutea was considered 1 rat unit. 

For the extraction of estrin the other cen- 
trifuge bottle was placed on the steam bath 
for 18 hours with frequent stirring, the alcohol 
centrifuged off and saved, and 100 cubic centi- 
meters of fresh alcohol added for another 4 
hours’ extraction on the steam bath. After 
centrifugation the insoluble residue was then 
washed with ether, centrifuged, and discarded. 
The alcohol and ether supernatants were com- 
bined in a beaker and an amount of olive oil 
equivalent to 4.5 cubic centimeters per gram 
of dried placenta was added. All of the alcohol 
and ether was evaporated off on the steam 
bath and the olive oil extract used for testing 
on spayed female rats in the same manner as 
that described for urine and serum extracts 
(10). The smallest amount of olive oil extract 
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TABLE IL—QUANTITATIVE DETERMINATIONS OF PROLAN AND ESTRIN IN THE PLACENTAS 
FROM 10 NORMAL PREGNANCIES 


Date 
when 
due 


Date 
History of 
delivery 


Placental estrin 
rat units per gm. 


Placental prolan 
rat units per gm. 
Clinical condition 





Fetal 
Portion 


Maternal 
portion 


Fetal 


Maternal 
i portion 


portion 





5-17-33 


Term normal 1.0 1.0 6.0 6.0 





2 5-17-33 
B.L.I. 


Term normal 





cesarean 
II- 9-33 


Aged 43 XI-para : 
10 normal pregnancies 
1 abortion 


3 
Mrs.F.T. 


Term normal 
B.P. 130/70 
Albumin o 





4 Aged 19 I-para II-I3-33 | II-I5-33 
Mrs.M.L. 


Term normal 
B.P. 128/96 
Albumin o 





Aged 2: II-para 
Last pregnancy normal 


II— 4-33 | 11-13-33 


5 
Mrs.H.S. 


Term normal 
B.P. 100/50 
Albumin o 





Aged 27 I-para 11-16-33 | 11-13-33 


6 
Mrs.V.M. 


Term normal 
B.P. 100/56 
Albumin o 





Aged 32 I-para 10-18-33 | 11-14-33 


Mrs.C.G. 


Term normal 
B.P. 110/60 
Albumin o 





6- -34 | 6-30-34 


8 
B.L.I. 


Term normal 





Aged 19 I-para 7-18-34 7-27-34 


9 
Mrs.T.W. 


Term normal 
B.P. 120/70 
Albumin o 





Aged 24 I-para 8-12-34 


10 
Mrs.S.A. 











Term normal 
B.P. 138/86 





Albumin o 





Average figures 




















that produced full estrous smears in half the 
rats injected was considered 1 rat unit. The 
results for both prolan and estrin are expressed 
in rat units per gram of dried placenta. 

The results of the analysis of ro full term 
normal placentas are given in Table I. The 
maternal and fetal values check within the 
limits of experimental error for both prolan 
and estrin. The prolan of these 10 placentas 
lies between 1 and 4.5 rat units per gram of 
dried tissue and the estrin between 3 and 12 
rat units.’ 

Table II presents the results on the pla- 
centas from 8 cases of late pregnancy toxemia. 
The average figures for placental prolan are 
considerably higher than those of the 10 nor- 
mal placentas, and in every instance the pro- 
lan of the maternal portion exceeds the high- 
est normal amount. It is interesting to note 


1 We have found that about 5 grams of wet tissue yields 1 gram of dried 
powder. In terms of wet weight, therefore, the prolan of these 10 normal 
placentas lies between 200 and goo rat units per kilogram, and the estrin 
between 600 and 2400. Allen reports the finding of between 400 and 700 
rat units of estrin per kilogram in normal human placentas. 


that in half of these cases the maternal por- 
tion of the placenta contains appreciably more 
prolan than does the fetal. This may be due 
to a less complete removal of blood vessels 
and connective tissue from the fetal part when 
preparing the materials to be dried and pow- 
dered. In Cases 11 and 14, such an explana- 
tion would be indicated, since the maternal 
portions also contain more estrin than do the 
fetal. (The estrin and prolan extracts were 
always made up from weighed amounts of the 
same sample of dry powder.) In Cases 15 and 
17, however, the maternal and fetal portions 
give the same yields of estrin, so that the 
larger amount of prolan in the maternal as 
compared with the fetal portions in these 2 
cases would seem to be a real excess such as 
was not found in any of the normal placentas. 

Half of these 8 toxemic placentas contain 
less estrin than was found in any of the nor- 
mals and the average figures are appreciably 
lower. These results are comparable with 
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TABLE II—QUANTITATIVE DETERMINATIONS OF PROLAN AND ESTRIN IN THE PLACENTAS 


FROM 8.CASES OF LATE PREGNANCY TOXEMIA 





Date 
when 
due 


Date 
History P r. 
lelivery 


Placental prolan 
rat units per gm. 


Placental estrin 
rat units per gm. 





Clinical diagnosis 


Fetal 
portion 


Fetal 
portion 


Maternal 
portion 


Maternal 
portion 





Aged 32 VII-para 


2 V 9-13-33 
Toxemia with last pregnancy 


II 
Mrs. E.D. 


Term 

Toxemia without 
convulsions 

B.P. 128/102 

Albumin, slight trace 

Edema 


9.0 3.0 3.0 3.3 





Aged 33 II-para 
Toxemia with last pregnancy 


Induced 


12 
Mrs.M.* 7-22-33 


Term 

Toxemia without 
convulsions 

B.P. 140/95 

Albumin, slight trace 

Edema 





Aged 32 II-para 


10-10-33 
Toxemia with last pregnancy 


10-16-33 


‘ 2 
Mrs.McG.f 


Term 

Toxemia without 
convulsions 

B.P. 140/100 

Albumin, slight trace 

Edema 





Aged 39 VII-para 


a 12-29-33 
Previous pregnancies normal 


14 
Mrs.McM. 


Term ' 
Toxemia without 
convulsions 


B.P. 156/90 
Albumin, slight trace 





Aged 36 V-para 


4 P 12-23-33 
Previous pregnancies normal 


15 
Mrs.D. 


Term 

Toxemia without 
convulsions 

B.P. 140/78 

Albumin o Edema 





16 Aged 23 I-para 
Mrs.F. 


8 months 

Pre-eclamptic toxe- 
mia 

B.P. 170/120 

Albumin, light trace 

Headaches 





Aged 40 XIII-para 

7 normal pregnancies 
miscarriages 
levated blood pressure with last 2 
pregnancies 


17 
Mrs.M.R. 


8% months 

Pre-eclamptic toxe- 
mia 

B.P. 190/110 

Albumin, light trace 

Blurred vision 





Aged 41 VI-para 


L : 8-17-34 
Previous pregnancies normal 


18 
Mrs.M.F.t 











8% months 

Toxemia without 
convulsions 

B.P. 230/100 

Albumin, heavy trace 

Edema 








Average figures 

















*Case 7 of the preceding paper. { 
tCase 13 of the preceding paper. 
{Case 15 of the preceding paper. 


those for serum estrin in toxemic cases, as 
would be expected, since the placenta has been 
accepted as the principal source of estrin in 
late human pregnancy (12, 13). 

In the 8 placentas of Table IT, the degree of 
imbalance between prolan and estrin runs 
roughly parallel to the severity of the symp- 
toms. Cases 16 and 17 are the only two with 
a Clinical diagnosis of pre-eclamptic toxemia, 
and their placental prolan is more than twice 


Serum prolan 500 r.u./10o c.cm. at 8 months. 

Serum estrin 50 r.u./100 c.cm. at 8 months. 

Serum prolan 400 r.u./10o c.cm. at term. 

Serum estrin less than 33.3 r.u./1oo c.cm. at term. 
Serum prolan 200 r.u./100 c.cm. at delivery. 

Serum estrin less than 20.0 r.u./100 c.cm. at delivery. 


that of any of the other 6 with a less certain 
clinical diagnosis. Case 18 had more severe 
symptoms than did 11, 12, 13, 14, and 15 and, 
although her placental prolan was no higher 
than that of Cases 14 and 15, her estrin level 
both in the blood and placenta was excep- 
tionally low, indicating a marked imbalance. 
These results would certainly favor the con- 
clusion that the high level of prolan found in 
cases of late pregnancy toxemia, as well as the 
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IIl.—QUANTITATIVE DETERMINATIONS OF PROLAN AND ESTRIN IN THE PLACENTAS 


Date Date 


History when of 


FROM 5 ECLAMPTICS 


due delivery 


Placental estrin 
rat units per gm. 


Placental prolan 
rat units per gm. 
Clinical diagnosis 





Fetal 
portion 


Maternal 
portion 


Fetal 


Maternal 
i portion 


portion 





Aged 33. VIlII-para _ 
All previous pregnancies normal 


3- 5-34 


Term 3.0 4.5 3.0 3.0 

Eclampsia—one con- 
vulsion 

B.P. 220/120 

Albumin, heavy trace 





20 Aged 36 I-para 
Mrs.M.S.t 


3-30-34 


Term 

Eclampsia—two con- 
vulsions 

B.P. 198/110 

Albumin, heavy trace 





Aged 46 VI-para ; 

Toxzmia with last pregnancy. This 
pregnancy normal until 3 weeks ago 

Headaches and cedema since 


21 
Mrs.S. 


Term 

Eclampsia—two con- 
vulsions 

B.P. 200/140 

Albumin, heavy trace 





22 Aged 27 I-para 
E.M.K.t 


7 months 

Eclampsia—several 
convulsions and 
death 

B.P. 186/118 

Albumin, light trace 





Aged 33. VII-para 


23 . 
Mrs.S. All previous pregnancies normal 











8 months 

Eclampsia—two con- 
vulsions 

B.P. 200/150 





Albumin, heavy trace 





Average figures 

















*Case 11 of the preceding paper. 
tCase 10 of the preceding paper. 4 


tCase 16 of the preceding paper. 


tendency toward low levels of estrin, originate 
in a placental abnormality. 

The placentas of 5 patients with eclampsia 
have been analyzed and the results are given 
in Table III. In 3 of these the prolan is 
markedly higher than normal and the excep- 
tionally high prolan of one of them accounts 
for the height of the average figures. In these 
3 placentas also the excess of prolan is more 
marked in the maternal than in the fetal por- 
tions. In all 5 of them a somewhat low level of 
estrin is apparent. 

The placentas of Cases 19 and 20 contain 
amounts of prolan that are only on the high 
side of normal. Case 19 also had a less marked 
excess of serum prolan than would be expected 
in an eclamptic, and it was suggested in the 
discussion of this case in the preceding paper 
that, by the time the symptoms of eclampsia 
appear, placental changes may take place 
which result in a decreased production of this 
hormone, as well as of estrin. The weight of 


{Serum prolan 200 r.u./100 c.cm. at term. 
Serum estrin 33.3 r.u./100 c.cm. at term. 
{Serum prolan 1000 r.u./100 c.cm. at term. 
Serum estrin 33.3 r.u./100 c.cm. at term. 
Serum prolan 1430 r.u./1oo c.cm. at delivery. 
Serum estrin 20.0 r.u./100 c.cm. at delivery. 


evidence in our quantitative studies of estrin 
and prolan has favored the conclusion that the 
low estrin levels follow rather than precede 
the excessive production of prolan. It is logi- 
cal to assume that if the disease causes pla- 
cental damage with decreased production of 
estrin, the prolan production would also be 
decreased, so that the values for both of these 
hormones, by the time symptoms appear, 
would be considerably lower than at an earlier 
date. Case 18 is a case in point. The excep- 
tionally low estrin both in the blood and pla- 
centa of this patient, as well as the fact that 
her prolan levels were not as high as would 
be expected, considering the severity of her 
symptoms, have been commented upon. Per- 
haps the correct interpretation of all the cases 
in which low levels of estrin were more marked 
than excessive prolan would be that these 
findings indicate placental damage. 

On 6 of the women whose placental analyses 
are reported in Tables IT and III, serum deter- 
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TABLE IV.—QUANTITATIVE ANALYSES OF CONTROL TISSUES FOR PROLAN AND ESTRIN 


Ta 


E. M. K. 
Eclamptic (Case 22, 
bie III) 


Mrs. S. 
Eclamptic 


Mrs. B. 
5 months’ miscarriage 





Prolan 


Estrin Prolan Estrin Prolan Estrin 





Serum—r.u. per 100 c.cm. 1430 





Placenta r.u. per gm. 


Maternal portion 30.0 





Fetal portion 18.0 





Liver—t.u. per gm. ° 





Spleen—r.u. per gm. ° 





Kidney—r.u. per gm. 3.0 





Fetal liver—r.u. per gm. 


° 2.0 











Fetal brain—tr.u. per gm. 














| ° ° 





minations were also run. The serum and pla- 
cental figures for prolan do not always run 
parallel. This is especially apparent in Case 
18 in which the excess of prolan in the placenta 
is much more marked than in the serum, and 
in Case 20 in which the opposite situation is 
found. It has been pointed out before (10) 
that the ratio of prolan in the urine to that in 
the serum is not as constant in cases of toxe- 
mia and eclampsia as it is in normal preg- 
nancies. All of these inconsistencies may be 
accountable to interfering substances in the 
materials analyzed, resulting in unavoidable 
sources of error in the present methods of ex- 
traction. Another possibility is that they may 
be due to differences in the ability to excrete 
prolan. Excessive production of prolan by the 
placenta would not result in a correspondingiy 
high serum prolan if the kidneys were able to 
excrete it. On the other hand, if the kidneys 
had been damaged a retention of prolan in the 
blood would result, even though the placenta, 
by the time of delivery, was not producing a 
marked excess. 

In order to be certain that the high prolan 
and low estrin in these placentas originate in 
that organ, control tissues from 2 women who 
died of eclampsia have been dried, extracted, 
and analyzed in the same manner as that de- 
scribed above (Table IV). Philipp has shown 
that the hypophyses of pregnant women are 
gonadotropically inactive, and the results in 
Table IV demonstrate that the liver, spleen, 
and kidneys of eclamptic patients do not con- 
tain amounts of these hormones comparable 
with those found in the blood and placenta. 


Similar comparative analyses of the placenta 
and the fetal tissues of a 5 months’ miscar- 
riage (Table IV) have shown that the fetus is 
not the source of either prolan or estrin. These 
control experiments strengthen the hypothesis 
that the origin of prolan and estrin in both 
normal and toxemic pregnancies is in the 
placenta. 
EVALUATION 

Anselmino and Hoffmann have reported the 
finding of a “‘pituitrin-like”’ substance in the 
blood of toxemic and eclamptic patients 
which they believe to be responsible for these 
conditions. Cushing has made careful path- 
ological studies of the pituitaries of a num- 
ber of patients who died of eclampsia and has 
found in them the basophilic invasion from the 
pars intermedia into the posterior lobe which 
he considers characteristic of hypertensive 
disorders. These two reports certainly point 
toward pituitary dysfunction in cases of late 
pregnancy toxemia and eclampsia, and Cush- 
ing presents the general hypothesis that ‘‘the 
extent of basophilic invasion from the pars 
intermedia is a measure of posterior lobe ac- 
tivity and that excessive infiltration [of the 
posterior lobe] by these elements represents 
the histopathological basis of eclampsia.” 
Since the experiments that we have reported 
seem to rule out the pituitary and point to the 
placenta as the source of the excessive prolan 
in these cases, the question arises as to how 
our findings fit into this latest theory as to the 
etiology of these conditions. 

It is, of course, possible that pituitary 
changes might cause an overproduction of 
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prolan in the placenta. However, the pitui- 
tary dysfunction associated by Cushing and 
by Anselmino and Hoffmann with toxemia 
and eclampsia involves the pressor and anti- 
diuretic factor of the posterior lobe and there 
is no reason to suppose that this should affect 
the gonadotropic activity of the placenta. 
Moreover, one of the pregnancies that we have 
studied (Case 19 of the preceding paper) was 
in a woman with diabetes insipidus who re- 
ceived pituitrin throughout pregnancy with 
no abnormal elevation in the level of prolan 
or development of toxic symptoms. Also, if 
the pituitary changes were the cause of ex- 
cessive prolan production in the placenta, one 
would expect the symptoms of this pituitary 
dysfunction to become manifest as soon as, or 
before, high levels of prolan would be found in 
the blood and urine. The results reported in 
the preceding paper have indicated that the 


excess of prolan in these women is present for’ 


some time before the appearance of the 
symptoms 

Another possibility is that the continued 
overproduction of prolan by the placenta is a 
causal factor in the pituitary abnormality. It 
has been shown by Wolfe et al. that injections 
of estrin-free placental extracts into immature 
female rats produces a characteristic change 
in the basophilic elements of the pituitary. 
More recently Severinghaus has demonstrated 
that gonadotropic extracts of the urine of 
pregnancy, injected into both male and female 
rats, result in an increase of basophiles and a 
rapid, atypical degranulation of their cyto- 
plasm. He also has found the pars intermedia 
definitely affected. Although these changes 
are far from identical with those described by 
Cushing, the involvement of basophiles and 
the pars intermedia in both introduces the 
possibility that continued exposure of the hu- 
man pituitary to excessive placental prolan 
might result in,the changes demonstrated by 
Cushing. The finding of high prolan for some 
months before the development of the clinical 
symptoms of late pregnancy toxemia is a 
factor that is entirely in keeping with this 
suggestion. 

An argument against this assumption is 
found in cases of chorio-epithelioma, where 
there is a very high concentration of prolan 
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for months and yet no development of symp- 
toms resembling eclampsia. Novak reported 
that the pituitary of one of these patients con- 
tained the so called ‘“‘pregnancy cells,’”’ but 
made no mention of any pathological picture 
such as that of Cushing’s hypertensive cases. 
The serum of a patient who died of chorio- 
epithelioma was tested upon a hypophysec- 
tomized rat in the manner described in the 
first part of this investigation. The same in- 
terstitial development of the ovaries as that 
produced by placental extracts and pregnancy 
sera resulted, showing that the prolan was 
similar to that of pregnancy and not of hypo- 
physeal origin. An important difference be- 
tween the endocrine findings in pregnancy and 
chorio-epithelioma, however, lies in the small 
amount of estrin in the latter. We have ana- 
lyzed the blood and urine from 4 men and 1 
woman with chorio-epithelioma. Although 
the prolan was as high as the highest of the 
eclamptics, no estrin was demonstrable in any 
of the sera and there never was more than 100 
rat units in a 24 hour volume of urine (to be 
published later). 

It might be argued, therefore, that a certain 
amount of estrin is a necessary contributory 
factor in any pathological effect that prolan 
may have. In this connection, both Wolfe 
et al. and Severinghaus found that placental 
prolan did not cause the effect upon the pitui- 
taries of rats described by them if the animals 
were castrated. At any rate, it would appear 
that only in the presence of some factor or 
factors associated with true pregnancy, the 
continued exposure to large amounts of pla- 
cental prolan might result in the pituitary 
dysfunction and the clinical symptoms which 
are characteristic of late pregnancy toxemia 
and eclampsia. 

The consistent finding of a prolan-estrin im- 
balance in the placentas, similar to that in the 
blood and urine, of these cases and the evi- 
dence that this condition exists for some time 
before symptoms appear certainly strengthen 
the indication that the primary etiological 
factor in late pregnancy toxemia and eclamp- 
sia is placental. It may be that this prolan- 
estrin imbalance as well as the reported pitui- 
tary dysfunction are simply coincidental and 
that the real cause of this condition is some 
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other placental abnormality which as yet 
remains unknown.! 


SUMMARY AND CONCLUSIONS 


The sera of women with late pregnancy 
toxemia and eclampsia have been found to 
have the same effect upon the ovaries of hypo- 
physectomized rats as the sera of normally 
pregnant women. An extract of human pla- 
centa also had this effect, while hypophyseal 
prolan caused a follicular and luteal activity not 
caused by any of the other materials tested. 

Quantitative analyses have shown that the 
placentas of toxemic and eclamptic patients 
contain excessive amounts of prolan and tend 
toward low levels of estrin as compared with 
the placentas of normal pregnancies. 

Control tissues from 2 women who died of 
eclampsia and 1 who miscarried at 5 months 
have shown that the liver, spleen, kidney, and 
fetus contain practically no prolan or estrin. 

It is concluded that the excessive amounts 
of prolan previously reported (10) in the 


! Throughout these studies of toxemia and eclampsia, we have been 
struck by certain similarities between these conditions and menstrua- 
tion, A characteristic low level of estrin at the time of menstruation has 
been reported by many workers and confirmed in this laboratory. The 
finding of high Bee of prolan A in the urine of menstruating women 
has also been frequently reported (4, 5, 15), and although some investi- 
gators have not been able to confirm this, we have found it consistently 
in a woman with normal cycles whom we ‘have studied throughout three 
successive menstrual periods. Moreover, an increase in weight at the 
time of the periods has recently been reported, which with the edema 
of toxemia might be due to the same endocrine situation. And 
lastly, an increased capillary permeability with hemorrhage is charac- 
teristic of both toxemia and menstruation, although in the latter situa- 
tion this condition is localized. We hesitate to introduce another purely 
theoretical suggestion as to etiology into a field which is already overrun 
with hypotheses, but we do feel that the idea of what might be called a 
diffuse menstruation, associated with low estrin and high prolan, in 
toxemia may be worthy of consideration. 
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blood and urine of toxemic and eclamptic 
women, as well as the tendency toward low 
levels of estrin, have their origin in the pla- 
centa. 

It is suggested that a continued overproduc- 
tion of prolan by the placenta is probably a 
related factor and possibly causal in the eti- 
ology of late pregnancy toxemia and eclampsia. 


Note.—Since this paper was submitted for publication, 
8 more placentas have been analyzed, and the findings are 
consistent with the data herein tabulated. 
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CLINICAL SURGERY 


FROM THE UROLOGIC SERVICE, HIGHLAND HOSPITAL 


LATERAL 


APPROACH FOR. OPERATING UPON DIVERTICULA 


OF THE BLADDER 
DAVID R. MELEN, B.Sc., M.D., F.A.C.S., ROCHESTER, NEw York 


HE standard approach for operating upon 

diverticula of the bladder is through a mid- 

line suprapubic incision. There are times, 
however, when it is more advantageous to use a 
pararectus approach. This would apply espe- 
cially in cases in which the diverticulum is situ- 
ated on the side of the bladder, or when the neck 
of the diverticulum is at the inferolateral angle. 
Judd (17) reminds us that “The difficulties of the 
operation lie in separating the sac from the sur- 
rounding tissues, especially if the sac is thick 
walled, and if there is a great deal of old infection 
and scar tissue. The vas deferens and the ureter, 
both of which will come into view in many of the 
dissections, should always be avoided.” 

By use of the lateral approach the operation 
can be done entirely extraperitoneally and extra- 
vesically, requiring only one artificial opening 
into the bladder, which is produced by severing 
the diverticulum from its junction with the blad- 
der. This opening can be sewed together, enough 
room being left to introduce a rubber drainage 
tube into the bladder. This does away with a 
second opening in the dome of the bladder, which 
is made if the midline abdominal incision is used 
and a combined intravesical-extravesical opera- 
tion is done. 

The incision is a modified Gibson hockey-stick 
which he first described in 1908 as an approach 
for extraperitoneal ureterotomy. It is a para- 
rectus incision down to within an inch above 
Poupart’s ligament where it turns a sharp angle 
toward the midline of the abdomen. The exposure 
is much roomier than through the standard mid- 
line incision and is of great help in cases in which 
the diverticulum is firmly adherent to the sur- 
rounding structures due to an old peridiverticu- 
litis. The advantage here is that the surgeon can 
see and separate the outside of the sac by blunt 
or sharp dissection from the rectum and peri- 
toneum. The ureter can be identified and iso- 


lated several inches above the diverticulum, and 
followed down to its ultimate entrance through 
the bladder base. This may necessitate dissecting 
free the ureter from dense adhesions to the diver- 
ticular wall. By this means a ureter may also 
be followed into, or through, a diverticulum. 

If the ureter is so densely adherent to the wall 
of the diverticulum that there is danger of tearing 
the ureter, sharp dissection can be used, and a 
narrow shelving edge of diverticular wall allowed 
to remain on the outside of the ureter. This is 
much easier than having to transplant the ureter, 
which may be dilated or suffering from inflam- 
matory ureteritis. It is not necessary to insert 
the drainage tube in the midline of the dome of 
the bladder. This tube may be inserted into the 
bladder through the diverticular neck, as shown 
in the diagram. Healing will take place properly, 
and in the usual length of time, if the vesical neck 
has been freed from obstruction at a previous 
operation, usually by the transurethral route. 

Since the use of the cystoscope and urograms 
has become routine, vesical diverticulum is 
diagnosed much more frequently than in former 
years. Since the main symptoms are the same as 
those due to obstruction at the vesical neck, we 
have to differentiate diverticulum from _pros- 
tatism due to hypertrophy, carcinoma, bar for- 
mation, or contracture of the vesical neck. A 
complete study will reveal whether or not the 
obstruction at the vesical neck is complicated by 
the presence of a diverticulum. This is important, 
as it is imperative to relieve the vesical neck 
obstruction before excision of the diverticulum 
is planned. This point has recently been re- 
emphasized by Davis. 

Hinman (13) has aptly described the modus 
operandi of how a diverticulum caused urinary 
obstruction. He says: “All of the larger diver- 
ticula were forced to dissect their way posteri- 
orly between the rectus and the prostatovesical 
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MELEN: OPERATION 


_ Trans.m. 
_ Int. obl.m. 
Ext.obl.m. 





ie 


Incision 


Rectus m. 


FOR DIVERTICULA OF THE BLADDER 


Fig. 1. Diagram showing relationship of the diverticulum to the bladder and the 
ureter adherent to base of diverticulum. a, Incision; b, section through abdominal 


wall at middle of incision. 


region. This is probably the mechanical result 
of intra-abdominal pressure. At operation the 
sacs seemed to hang as by gravity from their 
necks, so that upon distention they would force 
the posterior wall of the bladder upward, and 
when of large size would occasion marked ob- 
struction to urination in very much the same 
manner as intravesical hypertrophy of the pros- 
tate itself.” 

In the extravesical technique as illustrated in 
this article all important structures are visualized, 
especially the relationship of the ureter to the 
diverticulum. A ureteral catheter is first intro- 
duced into the ureter through the cystoscope 
further to help in the identification of the ureter. 

The disadvantages of the intravesical technique 
may be briefly summarized as follows: 

a. Most of the diverticular sacs suffer from 
accompanying peridiverticulitis which causes them 
to be adherent to the surrounding structures. 

b. The ureter is very frequently adherent to 
the outside of the diverticulum, or may even 
traverse it so that the ureteral orifice opens within 
the diverticulum, the corner of the trigone having 
been pulled up and into the diverticulum. When 


this occurs, it becomes easy to cut across the 
ureter accidentally, which would require ureter 
transplant back into the bladder, after the diver- 
ticulum had been removed. On account of the 
severe infection in these cases, ureteral trans- 
plantation has been notorious for bad results, 
frequently requiring later nephrectomy. 

c. The diverticulum may be partly intraperi- 
toneal, and upon inversion into the bladder by 
suction or traction forceps may contain a loop 
of bowel. If one is not especially careful here, 
he may cut into the peritoneum, or into the 
bowel, either of which would be a serious compli- 
cation. 

CASE REPORT 

P. G., male, aged 59 years, was admitted to the hospital 
with the complaint of bloody urination of 3 weeks’ dura- 
tion. For about a year he had frequency, nocturia, and 
dysuria, with occasional difficulty in starting the urinary 
stream, but never any attacks of acute retention. The 
blood was intimately mixed with the urine, and on several 
occasions contained small clots, but there was no volu- 
minous hemorrhage at any time. The past history was 
irrelevant. 

Physical examination was negative, except for the uri- 
nary system. The kidneys were neither palpable nor 
tender. The prostate, per rectum, was about normal in 
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- Diverticulum 


Fig. 2. A wide exposure is easily obtained when the 
lateral incision is used. 


size, shape, and consistency. The voided urine contained 
gross blood and pus. The blood non-protein nitrogen was 
29 milligrams per 100 cubic centimeters of blood, and the 
phenolsulphonphthalein test collected at 30 minute in- 
tervals yielded 30, 12, 15 and 10 for a total of 67 per cent. 

Cystoscopic examination showed an acute, diffuse cysti- 
tis, with well established leucoplacic change surrounding 
a large diverticular opening on the right bladder base. 
There was definite fibrous contracture of the vesical neck. 
Contrast cystograms and retrograde pyelograms showed a 
diverticulum almost the size of the bladder to the right of 
the midline, and bilateral hydronephrosis, and hydro- 
ureters. The urinary secretion through the ureteral 
catheters was clear and uninfected. 

First operation consisted of bilateral vasectomy, and 
transurethral resection, two large slugs of tissue being 
removed from the base of the vesical neck. The patient 
refused operation for removal of the diverticulum, and was 
discharged. He returned 4 months later, at which time 
diverticulectomy under spinal anesthesia was carried out. 

Operation. The patient was cystoscoped and a size 
No. 8 French ureteral catheter was passed into the right 
ureter and fastened to the penis with adhesive tape. A 
right pararectus incision was made from the level of the 
umbilicus down to an inch above Poupart’s ligament, and 
then continued at a sharp right angle to the midline of the 
abdomen. The incision was carried down to the properi- 
toneal fat, but not into the peritoneum. The peritoneal 
sac was stripped away from the parieties, exactly as in the 
operation for extraperitoneal ureterotomy. The spermatic 
cord and its structures were identified and retracted 


laterally. The diverticulum was easily found, dense!y 
adherent to the surrounding structures, and the ureter 
readily identified, with the ureteral catheter palpable 
through its wall. The lower 2 inches of the ureter was so 
firmly adherent to the diverticulum that it had to he 
separated by sharp dissection. The diverticulum was cit 
off where it joined the bladder, leaving an opening twice 
as large asa thumb. This was sewed together, except the 
upper angle through which a dePezzer catheter was in- 
serted to act asa cystostomy drain. The usual periureteral 
deep oozing was controlled by tamponing with a long 2-inch 
gauze pack. Closure was done in layers. 

Postoperative reaction was very satisfactory. The gauze 
pack was slowly removed so that it was all out on the third 
day. The abdominal wound healed by primary intention, 
and the cystostomy tube was removed on the fourteenth 
day. One week later the cystostomy sinus had healed, and 
the patient voided large quantities of urine freely and 
easily per urethram. He was discharged at the end of the 
fourth week. 

The pathologic report by Dr. N. W. Popoff stated; “A 
diverticulum of the urinary bladder 3 by 3 by 3 inches was 
submitted. The wall of the diverticulum under the micro- 
scope appeared to have the structure of the wall of the 
bladder, being composed of all the layers, mucosa, sub- 
mucosa, muscular coat, and serosa. The epithelium was 
slightly thickened, otherwise it was free of pathology. 
The mucosa showed no evidence of chronic inflammatory 
reaction. The muscular coat appeared thin in some areas 
There was present a markea edema of the serous coat. 
The picture was that usually found in the congenital type 
of diverticulum.” 


DISCUSSION OF VARIOUS OPERATIVE 
PROCEDURES 


Extravesical. The bladder is incised, and the 
opening or neck of the diverticulum is found. The 
diverticulum may be packed with gauze, or trac- 
tion may be exerted by fingers inserted into the 
sac, and the dissection can be made by bimanual 
manipulation. Large diverticula are almost al- 
ways adherent to the ureter. A ureteral catheter 
inserted into the ureter will assist in the identi- 
fication, and aid in avoiding injury. Hyman does 
this through a ureterotomy incision at the time 
of operation. It is sometimes easier to introduce 
a catheter through a cystoscope, which would 
obviate the necessity of cutting into the ureter. 
The diverticulum is dissected free from the sur- 
rounding tissue, and excised at the neck. It is 
usually advisable to place a drain in the peri- 
vesical space at the point where the sac was 
dissected free. The bladder is then temporarily 
drained by means of a catheter inserted through 
a suprapubic incision. 

Transvesical. If there is evidence of marked 
perivesical inflammation, or if the bladder has 
been previously drained and there is much scar 
tissue, making extravesical dissection difficult and 
hazardous because of the possibility of opening 
the peritoneal cavity, the transvesical method 
may be used. The wall of the diverticulum is 
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Fig. 3. Detail of drainage and extravesical gauze pack. 
a, Closure of diverticular neck around drainage tube. 


made up of two main layers. These are the 
mucosa and an outer fibrous layer, between which 
there are sometimes a few muscle fibers. The 
bladder is opened suprapubically and a good 
exposure of the diverticular opening is obtained. 
A circular incision is then made around the neck 
of the diverticulum through the bladder. The 


fibrous ring may also be incised in any direction 
in order to facilitate manipulation in dissec- 
tion. The entire diverticulum is removed by a 
process of sharp, combined with blunt, dissec- 


tion. A Penrose drain may be placed tempo- 
rarily to the outer side of the bladder, and a No. 
30 catheter is placed into the bladder for supra- 
pubic drainage. 

Intravesical. The method discussed by Young 
in 1906 has its virtue in that the mucous mem- 
brane can be separated from the wall of the sac 
rather easily in some cases. The procedure is 
usually applicable to the treatment of rather small 
diverticula. In cases in which infection is present 
around the sac, resort must be had to one of the 
two former methods—extravesical or transvesical. 
The bladder is opened suprapubically and the 
opening of the diverticulum is exposed. A pair 
of forceps is passed through the opening of the 
diverticulum and the fundus is firmly grasped. 
Traction with the forceps is made toward the 
interior of the bladder, and the sac is inverted into 
the bladder. The sac is then cut off at the neck, 
and the neck closed by sutures. A drainage tube 
for urine is placed into the bladder and the 
bladder closed around it. 


FOR DIVERTICULA OF THE BLADDER 


Fig. 4. Operation completed. 

In addition to the above three methods out- 
lined by Walters (30) is the inversion of the 
diverticular sac into the bladder by the hollow 
glass tube and suction method originated by 
Hugh Young (32, 33). 

Geraghty’s method. A circular incision is made 
around the neck of the diverticulum and the 
mucous membrane lining of the diverticulum is 
separated bluntly from the outer fibrous layer of 
the diverticular wall. This leaves the fibrous 
layer of the diverticular sac still present, but 
Geraghty claims that the sac will obliterate itself 
in time. He then sutures the diverticular opening 
together within the bladder except for a small 
rubber tube which is passed through the diver- 
ticular opening down to the bottom of the sac 
for temporary drainage. He also drains the blad- 
der suprapubically. 

O’Day’s method. He uses the intravesical ap- 
proach, with elliptical excision of the diverticular 
neck. Closure of the excised neck with Murphy’s 
watershed suture. 

Read’s method. The conservative treatment 
consists first, of removing the obstruction to the 
free passage of urine (prostate, median bar, 
stricture, etc.); second, in the dilatation of the 
mouth of the diverticulum, and an attempt to 
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Fig. 5. 


prevent its recontraction. Through a suprapubic 
opening, a free exposure of the diverticulum is 
secured. Its mouth is thoroughly dilated with the 
fingers. With the high frequency knife the fibrous 
ring is incised radially, completely through its 
thickness. These incisions are made in three or 
four places. The value of this particular form of 
cautery is that it does not leave the thick scar of 
the actual cautery. 

Eisenstaedt’s method. In this method the diver- 


ticulum is exposed and separated as much as 


Photograph of diverticulum; external and medial aspects. 


possible from the surrounding structures. If the 
entire diverticulum can be isolated, it is cut away 
from the bladder by circumcision at its neck, and 
the neck closed by sutures. The bladder is then 
drained suprapubically. If the entire diverticu- 
lum cannot be isolated on account of firm adhe- 
sions, the bladder wall is incised from the supra- 
pubic opening down to and including the diver- 
ticular neck. The diverticulum is then cut 
lengthwise and by means of a finger in the 
diverticulum to facilitate the separation of its 


Fig. 6. Urogram showing a catheter in the diverticulum, and a right hydronephrosis. a, The diver- 


ticulum, and left hydronephrosis. 
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fundus, the remaining part of the diverticulum is 
more easily freed. If the fundus of the diverticu- 
lum is so adherent that it cannot be removed 
without jeopardizing life, one may cut off as 
much as possible of the diverticulum leaving the 
fundus in situ still attached. 

Howard’s suggestion. Howard has invented an 
instrument called the diverticuleve, which can be 
inserted through the diverticular neck to elevate 
or make traction upon the wall of the diverticulum. 

Lerche’s suggestion. Lerche distends the diver- 
ticulum by inserting a rubber balloon which he 
blows up to render the diverticulum more like a 
solid while operating upon it. 

Lower’s suggestion. Lower was one of the first 
operators to suggest stuffing the diverticular sac 
with gauze to render it more solid. 


CONCLUSIONS 


A method is suggested for an extravesical 
diverticulectomy through a lateral incision. 

2. From the standpoint of wide exposure and 
direct visual control of all stages of the operation, 
the method has great advantages. 

3. The ureter is made especially accessible and 
easy to identify. 

4. Only one artificial opening into the bladder, 
at the site of the diverticular neck, is necessary, 
and through this opening the cystostomy tube 
can be introduced. 


I wish to thank Dr. W. Frank Fowler for his able 
assistance at the table. 
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THE TREATMENT OF CONGENITAL CLUB-FEET' 


J. H. KITE, M.D., F.A.C.S., DEcatuR, GEORGIA 
Surgeon in Chief of the Scottish Rite Hospital for Crippled Children 


HE object of this presentation is to make a 

plea for more conservative treatment in the 

correction of congenital club-feet, and to call 
attention to a method which is giving very satis- 
factory results. 

The deformity in a congenital club-foot may be 
divided into three separate constituents. Each of 
these must be corrected in turn. In order to under- 
stand clearly what is meant by each type of 
deformity, a foot showing the characteristics of 
each deformity is presented. These illustrations 
do not show “‘typical’’ club-feet, but are selected 
to illustrate a special phase of the deformity. 

In adduction deformity, the forefoot is drawn 
inward in relation to the posterior foot (Fig. 1). 
The toes may be flat on the floor and the heel may 
be straight under the midline of the leg. Antero- 
posterior roentgenogram (Fig. 2) shows that the 
deformity has taken place chiefly in the astrag- 
aloscaphoid and calcaneocuboid joints. This is 
shown by the scaphoid being medial to the head 
of the astragalus, and the cuboid being somewhat 
medial to its normal position in front of the os 
calcis. 

In inversion deformity (Fig. 3) the entire foot 
is turned in under the astragalus. It should be 
clearly understood that there is no turning of the 
astragalus. The astragalus is fixed in the mortise 
between the tibia and fibula as if it were in a vise. 
This stability is a valuable asset to the ankle joint, 
which permits motion only in flexion and exten- 
sion. Inversion, therefore, occurs chiefly in the 
astragalocalcaneo or subastragalar joint, and to a 
lesser degree in the astragaloscaphoid joint. The 
photograph shows that the heel is inverted, and 
the medial border of the foot raised from the floor. 
The anteroposterior roentgenogram of this same 
foot (Fig. 4) shows that the os calcis has been 
rotated inward under the astragalus until the 
shadow of the anterior end of the os calcis is 
almost directly under the head of the astragalus. 
The overlapping of these two shadows is our best 
roentgenographic index to the amount of inver- 
sion of the posterior foot, as will be pointed out 
under treatment. 

Equinus is the third element in the deformity 
and should be divided into two parts, “forefoot” 
equinus, and “‘ankle” equinus. Both are present 
in the same foot, but one may predominate over 
the other, and, since they occur in different joints 


and offer somewhat different problems in their 
correction, they will be discussed separately. 

Forefoot equinus is most easily appreciated by 
comparing the forefoot with the posterior foot 
(Fig. 5). Ankle equinus is recognized by com- 
paring the posterior foot with the lower leg (Fig. 
6). In ankle equinus the heel is drawn upward and 
the anterior end of the os calcis is pitched down- 
ward, in the reverse position from normal. A 
lateral roentgenogram (Fig. 7) of this last foot 
shows that the astragalus has been plantar flexed 
until only the posterior end of the articular surface 
is under the tibia. The os calcis has been drawn 
backward and upward until the astragalus over- 
lies the anterior end of the os calcis by nearly half 
the length of the astragalus. The superior surface 
of the posterior end of the os calcis is almost in 
contact with the tibia. This is the deformity which 
is referred to as “ankle’’ equinus. 

The forefoot equinus mentioned occurs in the 
astragaloscaphoid and the calcaneocuboid joints, 
as shown in this same roentgenogram. The fore- 
foot is almost at a right angle to the posterior foot. 
This forefoot equinus has been referred to as 


“plantaris.” 
TREATMENT 


All three of these separate deformities are 
present and combined in a congenital club-foot. 
Our efforts at correction must be directed toward 


each deformity in its turn. 
correct all three at one time. 

The adduction deformity must be corrected 
first. The posterior foot is held fixed while the 
forefoot is brought around in abduction until the 
adduction deformity has been overcorrected, so 
that when the foot is released, after sufficient 
treatment, the forefoot remains directly in front 
of the posterior foot and does not turn back in 
adduction. After the adduction deformity of the 
feet, shown in Figures 1 and 2, had been corrected 
the roentgenograms showed the scaphoid to be in 
front of the head of the astragalus and the cuboid 
to be in front of the os calcis (Fig. 8). This foot 
is now ready to begin wedgings in dorsiflexion in 
order to correct the equinus deformity. It is most 
important that no attempt be made to correct the 
equinus deformity until the scaphoid is directly 
in front of the astragalus. If the foot be dorsiflexed 
before this has been accomplished, the scaphoid 
will be brought up on the medial side of the head 


It is impossible to 


1 Read before the Orthopedic Section of the New York Academy of Medicine, December 15, 1933. 
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Fig. 1. Fig. 3. 

Fig. 1. Showing a predominance of the adduction de- 
formity. The forefoot is turned inward in relation to the 
posterior foot. There is no inversion as the toes are flat 
on the floor and the heels straight under the midline of 
the tibia. 

Fig. 2. Roentgenogram of the foot shown in Figure 1. 
This shows that in adduction deformity, the motion takes 
place chiefly in the astragaloscaphoid and calcaneocuboid 
joints. The scaphoid is medial to the head of the astragalus. 
The shadows of the anterior ends of the os calcis and as- 
tragalus are separated, showing that there is no inversion 
of the posterior foot. 

Fig. 3. Shows chiefly inversion deformity. The motion 


of the astragalus and the deformity will recur as 
soon as the foot is released. This is to be expected 
when we recall that in a normal foot the weight 
thrust down the tibia is transmitted straight for- 
ward through the astragalus to the scaphoid, 
metatarsals, and toes. When the scaphoid is me- 
dial to the head of the astragalus, as in a club- 


Fig. 5. Fig. 6. 


Fig. 5. Shows forefoot equinus. This is easily appre- 
—_ when the forefoot is compared with the posterior 
vot, 

Fig. 6. Shows ankle equinus. The heel is drawn upward 
and anterior end of os calcis is pitched downward. 

Fig. 7. Roentgenogram of foot shown in Figure 6. The 
astragalus has been plantar flexed until only the posterior 
ed of the articular surface is under the tibia. The os 
c.lcis has been drawn backward and upward until the 


Fig. 2. Fig. 4. 

takes place in the subastragalar joint. The os calcis is rolled 
in under the astragalus, and the forefoot is inverted, so 
that the medial border does not touch the floor. 

Fig. 4. Roentgenogram of foot shown in Figure 3. 
The os calcis has been rotated inward under the astragalus 
until the shadow of the anterior end of the os calcis is 
almost directly under the head of the astragalus. The 
overlapping of these two shadows is our best index as to 
the amount of inversion of the posterior foot. 


foot, the weight thrust comes against the side of 
the scaphoid, and the forefoot is again pushed 
around in an adducted position. 

The inversion deformity is partially corrected 
each time new casts are applied to the feet for the 
correction of the adduction deformity. While the 
adduction deformity of the forefoot is being cor- 


LY 


Fig. 7. 


Fig. 8. 
astragalus extends over the anterior end of the os calcis 
by nearly half the length of the astragalus. The superior 
surface of the os calcis is almost in contact with the 
tibia. 

Fig. 8. Shows the foot shown in Figures 1 and 2, after 
correction by plaster casts and wedgings. The scaphoid 
is in front of the head of the astragalus and the cuboid is 
in front of the os calcis. The foot is now ready to begin 
wedgings in dorsiflexion to correct the equinus. 
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Fig. 9A, left. Originally both feet were clubbed. Corrected 
by the non-operative method. The right held its correction. 
The left recurred. This roentgenogram shows the reason 
why the left recurred. The anterior end of the-os calcis is 
under the head of the astragalus, while on the right the 
two shadows are separated in the normal manner. An in- 
version deformity of posterior foot on left persists. 


rected, the forefoot is gradually everted until the 
inversion deformity of the forefoot is corrected, 
and until the toes are flat on the ground. This 





Fig. 10. Line drawings from roentgenograms before and 
after wedging in dorsiflexion. As the foot is brought up 
in dorsiflexion the forefoot equinus is first corrected, and 
then the equinus deformity of the posterior foot is cor- 
rected by drawing the os calcis forward under the astraga- 
lus. Before treatment half of the astragalus extended 
forward over the os calcis. After treatment the anterior 
ends of the two bones are on the same level. The astragalus 
has not been forced back under the tibia, but the os calcis 
has been drawn forward. The outline of the heel shows 
that it has also been drawn forward. 








Fig. 9B. Shows the same feet a few weeks later after 
the inversion deformity has been corrected on the left. 
This is determined by the shadows of the anterior end of 
the os calcis and the head of the astragalus being separated 
in the normal manner. The equinus deformity was at 
that time easily corrected, and the foot has retained its 
correction. 


carries the heel with it, and sometimes corrects 
all the inversion deformity of the posterior foot, 
but not always. The forefoot is not overcorrected 
in eversion, as is sometimes recommended, because 
this often turns the heel too far out in eversion or 
valgus, and causes a flat foot. While the inversion 
and adduction deformity of the forefoot is being 
corrected, the heel is gradually turned outward 
until it is straight under the midline of the tibia, 
but it is not carried outward beyond this point 
for the same reason. It requires some experience 
to be able to correct the inversion deformity 
satisfactorily, and still not to overcorrect it. 

The importance of properly correcting the in- 
version deformity justifies a fuller discussion, as 
it seems to me that the success or failure of cor- 
recting club-feet hinges on this very point. For 
several years I studied the original photographs 
and roentgenograms of all club-feet which recurred 
in order to see if there might not be some inherent 
deformity in the feet which caused recurrence, 
but found nothing by which I could predict 
whether or not there would be recurrence. In this 
series of recurrent cases there were a number of 
bilateral club-feet. The photographs and roent- 
genograms were identical before treatment, and 
the photographs after treatment showed both feet 
apparently well corrected. In some cases a few 
months after completion of treatment the child 
would be brought back, walking normally on one 
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Fig. 1A. Fig. 11B. 


Fig. 11A. After correction 
by the non-operative method. 
The forefoot equinus has been 
corrected without producing a 
“rocker bottom.” The os calcis 
has been drawn forward under 
the astragalus. The astragalus 
has been displaced backward a 
little way under the tibia. The 
architecture of the foot has 
been restored to almost normal. 

Fig. 11B. Roentgenogram 
made 8 weeks after the last 
one, showing position of foot 
after the patient has been walk- 
ing. The deformity has been corrected without any in- 
jury to the foot. Notice the normal joint spaces between 
the bones. 

Fig. 12. Roentgenogram of a 6 year old girl who has had 
many forcible manipulations, and operative treatments 
on the tendons and bones. This and the two following 
roentgenograms are shown to illustrate the damage which 
follows forcible manipulation. In this roentgenogram the 
cartilage can be seen between all the bones of the foot. 
This foot, however, was so stiff from the previous manipu- 
lations that it could not be corrected by the non-operative 
method. After 3 months’ trial, the patient was anesthetized 
and the Achilles tendon lengthened, and the posterior 
capsule cut, and the foot forcibly manipulated in dorsi- 


Fig. 13. 


foot and on the lateral border of the other foot. 
Roentgenograms were again made and a careful 
study of these revealed what had been present in 
many previous roentgenograms, but had been 
overlooked. The inversion deformity had not been 
corrected in the foot with recurrence. 

A study was then made of all cases in the club- 
foot series, in which the progress notes stated that 
there was difficulty in bringing the foot up in 
dorsiflexion and in which there was a tendency 
toward “rocker bottom.” The roentgenograms in 
all these feet showed that the inversion deformity 
had not been corrected. The roentgenological 
diagnosis is easy. When the inversion deformity 
has been corrected the anteroposterior roentgeno- 
gram shows the shadows of the head of the as- 
tragalus and the anterior end of the os calcis to be 
separated normally; when it has not been cor- 
rected, the os calcis is rotated inward under the 
astragalus and the two shadows are superimposed. 
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Fig. 12. 





Fig. 14. 


flexion. Only a moderate amount of manual force was used. 

Fig. 13. Roentgenogram of the child shown in Figure 
12, 10 weeks after the operative treatment. The position 
of the foot had been improved, but the equinus deformity 
has not been completely corrected. There is a diminution 
of the space between the bones, but no fusion as yet. 

Fig. 14. Roentgenogram of same child shown in Figures 
12 and 13, 3 years after operative treatment. No treat- 
ment in the meantime. The equinus deformity has re- 
curred. .There is solid bony fusion between the tibia, 
astragalus, cuboid, scaphoid, and os calcis. Clinically the 
foot is one solid block of bone with motion only in the toes. 
This distressing condition follows forcible manipulation, 
but is never seen after non-operative treatment. 


B. J. P., a 6 weeks old baby, was brought to the out- 
patient department with bilateral congenital club-feet. 
These were corrected by plaster casts and wedgings in 
about 2% months, and were held in the corrected position 
for about 6 weeks. Both feet were apparently well cor- 
rected when she was released. Before she had learned to 
walk, she was brought back with a recurrence of the de- 
formity on the left. This was again treated with casts and 
wedgings, and some months later she received a third course 
of treatment to the left foot. At the age of 214 years, she 
was brought back, walking with the right foot in the normal 
position, but on the lateral border of the left foot. The 
roentgenogram (Fig. 9A) made at this time, shows that 
the inversion deformity has been corrected on the right. 
This is recognized by the shadows of the anterior ends of 
the astragalus and os calcis being separated, so that the mid- 
line of the astragalus points toward the great toe, and the 
midline of the os calcis points toward the fourth and fifth 
toes. The inversion deformity has not been corrected on 
the left. The os calcis is still rotated inward under the 
astragalus, so that the shadows of the anterior ends of the 
two bones are superimposed. The left foot was then wedged 
in eversion until the inversion deformity was overcome 
(Fig. 9B). The equinus deformity was then easily corrected, 
and the foot has held its correction. 








Fig. 15. Anteroposterior and lateral roentgenograms 
of a 6 year old boy who has never had treatment. There 
is marked forefoot varus and equinus deformity. The 
center of ossification of the scaphoid is not present, even at 
the age of 6 years. 


If an attempt should be made to correct the 
equinus deformity in a foot before the inversion 
deformity has been corrected, the os calcis will be 
forced tighter up against the medial side of the 
under surface of the astragalus, and the os calcis 
will be fixed in this inverted position. Under these 
conditions it is impossible for the inversion de- 
formity to right itself. The more force that is 
used, the more fixed this condition becomes. 
Manual pressure on the heel during the appli- 
cation of the cast cannot correct it. Even forcible 
manipulations under an anesthetic fails to correct 
this condition. To correct the inversion deformity 
in such a foot, the forefoot must be allowed to drop 
down in equinus in order to relax the subastragalar 
joint, and then the heel can be turned outward. 





Fig. 16. 
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Later in the course of treatment, when the roent- 
genogram shows that the inversion deformity has 
been corrected, the foot can be brought up in 
dorsiflexion. 

For the past year it has been my practice to get 
an anteroposterior roentgenogram on all feet after 
the forefoot adduction and inversion deformities 
appear to be corrected and before starting the feet 
up in dorsiflexion. I cannot tell accurately from 
feeling the feet whether or not the inversion 
deformity has been corrected. Many times I have 
found that the roentgenogram showed that the 
correction was not as complete as I thought it to 
be from palpation. These feet were given additional 
treatment until the inversion deformity was thor- 
oughly corrected. When this was done, it required 
much less time and effort to correct the equinus 
deformity. When the inversion deformity has 
been properly corrected, the feet are not turned 
out in a flatfoot position, yet they hold their cor- 
rection and do not again become inverted. 

Correction of the equinus deformity. When the 
foot is dorsiflexed, the forefoot equinus is the first 
to yield to the corrective force, especially if the 
pressure is made on the ball of the foot when the 
plaster is applied. (The proper point for applying 
the pressure, as the plaster is molded to the foot, 
is under the anterior end of the os calcis, and not 
the ball of the foot.) Later the ankle equinus is 
corrected. In describing what takes place in the 
correction of the ankle equinus it is usually said 
that the astragalus is driven backward under the 
tibia in the mortise between the malleoli. This 
statement is somewhat in error. Lateral roent- 
genograms made before treatment show that the 
anterior end of the astragalus is overriding the os 
calcis and extending forward beyond the os calcis 





Seven and one-half months after the first roentgenogram, the foot pre- 


sents a nice correction by the non-operative method. The center of ossification for 
the scaphoid has appeared and is directly in front of the astragalus. The astragalus 
has been pushed *back under the tibia, and the os calcis drawn forward. No break 


in the midtarsal joint. 








} 
: 
‘ 





(Fi 
two 
tho 
wal 
in] 
me 
ast 
the 
gra 
lus 


cal 
me 
in 
up" 
gra 
ast 
ten 
ant 
pla 
dre 
the 
tre 


gre 
wa 


eq 
OV 
of 

ca 
fol 















: 
¢ 





by a third to a half the length of the astragalus 
(Fig. 10). After treatment the anterior ends of the 
two bones are on the same level. Therefore, it was 
thought that the astragalus had been driven back- 
ward. This does occur to a limited extent, but 
in most cases there is very little backward move- 
ment of the astragalus under the tibia. The 
astragalus is the fulcrum around which the rest of 
the foot moves. The majority of the roentgeno- 
grams show that the chief change in the astraga- 
lus is an elevation of the anterior end of the bone. 
It is the os calcis which is drawn forward. The os 
calcis is attached to the forefoot by strong liga- 
ments, and when the forefoot is carried upward 
in dorsiflexion, the os calcis is drawn forward and 
upward. It is for this reason that the roentgeno- 
grams show the anterior ends of the os calcis and 
astragalus to be on the same level. This procedure 
tends to elevate the anterior end of the os calcis 
and force downward the posterior end of the bone, 
placing it in a more nearly normal position. This 
draws the heel forward as shown in the tracing of 
the roentgenograms of a foot before and after 
treatment. 

These points are illustrated by the roentgeno- 
grams of a 7 year old boy whose deformity 
was corrected by the non-operative method (Figs. 
7, 11A, and 11B). There is both forefoot and ankle 
equinus present before treatment. The astragalus 
overrides the os calcis. After treatment the ends 
of the two bones are on the same level, the os 
calcis being drawn forward. The equinus de- 
formity has been corrected without stretching the 
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Fig. 17. Same patient as shown in Figures 15 and 16. 
Roentgenograms of the two feet for comparison 15 months 
after completion of treatment. The bones of the original 
club-foot on the right are smaller than those of the normal 
left foot. The scaphoid is smaller and shows an extra 
center of ossification. The patient has had no treatment 
in the meantime, and the roentgenograms show that the 
correction has been maintained. 


ligaments of the transverse tarsal joint and with- 
out producing a “rocker bottom.” The last 
roentgenogram in this series shows the foot after 
the child had been walking for 2 months. This 
foot has been restored to practically normal archi- 
tecture. 

So much for the basic principles in the treat- 
ment of club-feet. The next problem is the 





Fig. 18. The same right foot 5 years after the completion of the non-operative treat- 
ment. The patient is 12 years old and has had only one course ofJtreatment. The 
architecture is normal and the joint spaces are normal showing that no damage has 
been done the foot by this method of treatment. The clinical result, is%excellent. 








Fig. 19. 


Fig. 19. Nine year old girl who did not walk until she 
was 2 years old. She has had no treatment; has never been 
able to wear shoes; the feet are short, thick, and quite 
rigid. These cannot be corrected by any single operation. 

Fig. 20. Anteroposterior roentgenograms of right foot 
shown in Figure 19. The scaphoid is medial to the head of 


method to be used in applying these principles to 
a club-foot. In reviewing the methods which have 
been used in the past, and in our search for better 
methods, the most important desideratum is a 
method which will accomplish the desired end 
without injury to the foot. 

The first question to be asked is: Will the 
method recommended injure the joints in the foot 
and impair its function? Will the method give a 
stiff, rigid foot or a foot with normal flexibility? 
In the past, club-feet have been corrected by forci- 
ble manipulations under a general anesthetic, and 
by various cutting operations. These have re- 
sulted in fairly straight feet in many instances, but 
have frequently left the feet stiff and with a very 
disabling and inelastic gait. The patients are 
usually pleased because their deformity is less 
noticeable, and they can wear “store shoes.”” How- 
ever, their gait is often as much handicapped as it 
was before they began treatment. When we see 
some adults with untreated congenital club-feet 
leading an active life in the business world, and 
some among the laboring class who are delivering 
a full day’s work, we must remember that an un- 
treated club-foot is not a tremendously disabling 
deformity. It is my opinion that an incompletely 
corrected club-foot or a relapsed club-foot is more 
disabling than an untreated club-foot. The un- 
treated foot is more stable and is a much more 
serviceable foot than a partially corrected foot. 

There are a few parents in the mountains of 
north Georgia who have refused to have their 


SURGERY, GYNECOLOGY AND OBSTETRICS 





Ss 


Fig. 20. 





Fig. 21. 


the astragalus, and the forefoot is turned in to a right 
angle. The metatarsals have become curved from weight 
bearing in a faulty position. 

Fig. 21. Lateral views of foot shown in Figures 19 and 
20. The weight is borne on the dorsum of each foot. 
None of the sole or heel touches the floor. 


club-footed children treated, giving as_ their 
reason, that the Lord intended for their children 
to be that way and that they were not going to 
have the condition changed. Our first impulse is 
to criticize and condemn the superstitions of these 
parents, but when we see the unstable, and some- 
times painful feet, following the best efforts of the 
family physician, or the short cuts of the busy 
surgeon, I sometimes wonder if the native intui- 
tion of these mountaineers is not justified. How- 
ever this may be, the orthopedic surgeon who 
undertakes the treatment of a congenital club- 
foot, should seriously consider the responsibility 
he assumes, and if he is conscientious, he will feel 
it his duty to follow his cases through until they 
are completely corrected, and if possible, follow 
them to see that they stay corrected. He will not 
be satisfied in simply getting a good anatomical 
correction, but will seek a method which will give 
flexible feet with no ankylosed joints and which 
will be more serviceable in the years to come than 
they were originally. 

When feet are placed in plaster casts for a while, 
the lime salts are absorbed from the bones and the 
bones become soft. If these feet are then forcibly 
manipulated under a general anesthetic, the 
articular cartilage is broken, the bones are 
crushed, and bone cells escape into the joints. 
When these feet are immobilized for a while 
longer, in order to retain the correction gained by 
the manipulation, ankylosis takes place. I have 
had this follow simple manual manipulation, 
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Fig. 22. 


the tibia. 





wedgings. 
Fig. 24. 


Fig. 22. 


very slowly. 


when the feet were not stretched over a triangular 
block, and when no wrench was used. These 
children ended with rigid feet, and to be honest in 
evaluating the end results, I think their handicap 
was greater after the treatment than it was before. 
It was such cases as these which made me willing 
to take more time and expend more effort in 
getting better feet. This point is illustrated by the 
following case. 


W. B. F. was carried to a skilled orthopedist when she 
was 3 weeks old. A series of casts were applied until she 
was 6 months old. At the age of 6 months she had an 
anesthetic and bilateral Achilles tendon lengthenings, and 
forcible manipulations. At the age of 2 years, she had 
bilateral tibia turnings, and later bilateral forcible manipu- 
lations. At 2% years the Achilles tendons were again 
lengthened on each foot, and a bone operation was done in 
which the head of the astragalus was shifted medial to its 
original position. This was later followed by another 
bilateral forcible manipulation. When she was a little over 
3 years old she was admitted with stiff rigid feet, and she 
was given 10 months’ treatment in plaster casts with 
wedgings according to the “non-operative” method. Her 
feet were so rigid little could be done for them. She was 
released after 10 months with fairly straight feet, but these 
later relapsed. At the age of 6 she returned with relapsed 
feet (Fig. 12). The head of the astragalus which had been 
removed at the age of 2 and replaced between the astraga- 
lus and scaphoid, slipped out in the soft parts on the 
dorsum of the foot, and is still living, but of no functional 
value. This roentgenogram shows that at the age of 6 
the bones have not fused, even though there is very little 
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Fig. 23. 





Fig. 24. 


Lateral roentgenograms of foot shown in Figure 2t. 
There is equinus deformity of both the forefoot and ankle. The 
midline of the os calcis instead of pointing upward and forward 
points downward and forward. 
straight downward, almost parallel with the projected midline of 


The astragalus points almost 


Fig. 23. Anterior view of feet after correction of the forefoot 
adduction and the inversion. The feet are now ready to be brought 
up in dorsiflexion. The correction has been obtained by casts and 


Lateral view of feet after they have been wedged 
in dorsiflexion for several weeks. 


Correction has been obtained 


An Achilles tendon lengthening is to be done next. 


motion in the foot. (Attention is called to this point because 
there was fusion later.) Cartilage is still present between 
the astragalus and tibia, and between each of the bones 
of the foot. Non-operative treatment was used for 3 
months, and then, under a general anesthetic, the Achilles 





Fig. 25. 
before the Achilles tendon lengthening. 
adduction has been corrected and the scaphoid is in front 
of the astragalus. The posterior end of the os calcis in the 
lateral view is still drawn up, holding the foot in equinus. 


Anteroposterior and lateral roentgenograms 
The forefoot 
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Fig. 26. 

Fig. 26. Lateral roentgenogram after the Achilles tendon 
lengthening and further wedgings in dorsiflexion, shows 
that the os calcis is now at aright angle with the tibia. 
Further dorsiflexion is prevented by bony blocking in the 
ankle joint. This foot is now ready for club-foot operation. 
Fig. 27. Showing feet after the Achilles tendon length- 
ening and just before operation. Bony blocking prevented 


tendon was lengthened, and the posterior capsule divided, 
and the foot manipulated manually, only a moderate 
amount of force being used. Even with this amount of 
operative assistance the foot could not be brought up as 
far as desired. A roentgenogram (Fig. 13) made 10 weeks 
after the operation shows some improvement in the posi- 
tion, but that the equinus deformity has not been com- 
pletely corrected. There is a diminution of the space be- 
tween the bones, but no fusion of any of the bones. When 
seen 3 years later, both feet presented a solid block of 
bone (Fig. 14). The patient had had no treatment in the 
meantime. The equinus deformity had recurred. The 
fusion of the astragalus to the tibia, os calcis, and cuboid 
is clearly shown. Clinically the foot is one solid mass of 
bone, with no motion except in the toes. 


I am presenting this case for 2 reasons: first, to 
show that forcible manipulations and operative 
procedures may do a great deal more harm to a 
foot than we realize, and should not be used. 
Second, that when the deformity does recur after 
forcible manipulations, and bony fusion occurs, 
the feet are very difficult to correct. This foot 
was later improved by the operative procedure 
mentioned below. This she should have had 
instead of the forcible manipulations. The early 
manipulative and operative treatment robbed 
this foot of all motion, and there is no operation 
now that will restore motion to this foot. She 
walks worse today than the average untreated 
club-footed patient. 

For the past 9 years I have been able to correct 
go per cent of all club-foot cases applying for 


Fig. 27. 


Fig. 28. 
further dorsiflexion. An operation can be done at this 
time with a good prospect of correcting the deformity. 
Fig. 28. Feet after operation. The short, thick, extremely 
deformed feet have been restored to fairly normal looking 
feet. This can be accomplished best in a 9 year old child 
by a combination of the non-operative and operative 
methods. 


treatment, without any form of operative treat- 
ment. These children have had no anesthetics, 


no forcible manipulations, no tenotomies, capsu- 
lorraphies, decancellation, or bone operations of 
any kind. The club-feet have been corrected by a 


series of plaster casts and wedgings, according to 
the principles outlined above. Casts have been 
applied with the foot held in as much correction 
as could be obtained, and once or twice a week a 
wedge shaped portion of the cast has been re- 
moved, and the position of the foot changed so as 
to gain a little more correction, and the cast again 
closed. After about three such wedgings new casts 
were applied. The details of this treatment have 
been described in previous papers so need not be 
repeated here.' At the end of this non-operative 
treatment the children have feet showing not only 
excellent anatomical correction, but also flexible 
feet with almost a normal range of motion. The 
method requires a long period of time and much 
effort on the part of the orthopedic surgeon, but 
the improved results amply repay him for the 
extra time and effort expended. 


G. P., a 6 year old boy who had had no treatment 
(Fig. 15), was given 714 months of non-operative treat- 
ment. The anteroposterior roentgenogram (Fig. 16) shows 
that the adduction deformity of the forefoot has been cor- 


1 Kite, J. H. Non-operative treatment of congenital club-feet; a review 
of one hundred cases. South. M. J., 1930, 23: 337; The treatment of c« 
genital club-feet; a study of the results in two hundred cases. J. Am. M. 
Ass., 1932, 99: 1156. 
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Fig. 29. 

Fig. 29. Anteroposterior roentgenogram after operation. 

The line of fusion can be seen between the os calcis and 

cuboid, and between the astragalus and the scaphoid. The 
scaphoid is directly in front of the astragalus. 


rected, and that the scaphoid is directly in front of the 
astragalus, and that the inversion deformity has been cor- 
rected. The lateral view shows a satisfactory correction 
of the equinus deformity with no tendency toward a 
“rocker bottom.” Fifteen months after the completion 
of the treatment an anteroposterior roentgenogram was 
made of both feet for comparison. (Fig. 17.) The right 
foot, which originally was a club-foot, shows the bones to 
be a little smaller than the normal left foot, but the archi- 
tecture is the same in both. Another roentgenogram was 
made 5 years after treatment (Fig. 18), at which time he was 
12 years old, and shows normal bony architecture. He has 
a foot which is normal in appearance, is flexible, and he 
walks without a limp. He had only the one course of treat- 
ment. None of the joints in this‘foot have been injured by 
treatment. 


I have on file photographs and roentgenograms 
of over 200 cases that I have treated personally 
and have followed from 1 to g years, all of which 
show results similar to these. Ninety per cent of 
all club-footed children who have applied for 
treatment during this time have been corrected by 
this non-operative method. 

The remaining problem is what to do for the 10 
per cent who could not be corrected by casts and 
wedgings. These were children over 7 or 8 years 
of age when they first applied for treatment, or 
were children who had been treated elsewhere, and 
who came in with stiff, rigid, relapsed feet. Most 
of the cases in which operation is required be- 
longed to this last class. Some of them had feet 
with all the joints ankylosed, similar to those 


Fig. 30. 


Fig. 31. 

Fig. 30. Lateral view of feet after op- 
eration. The soles of the feet and the 
heels are now flat on the ground, and the 
feet are normal in appearance. The oper- 
ative scar can scarcely be made out on 
the side of the foot. 

Fig. 31. Lateral roentgenogram after 
operation shows that the equinus deform- 
ity of both forefoot and heel has been 
corrected. The neck of the astragalus 
has been shortened. The line of fusion 
between the os calcis and cuboid, and 
head of the astragalus and the scaphoid 
can be seen. 


shown in Figure 14. It is impossible to restore 
motion to these ankylosed feet, but they can be 
made more nearly normal in appearance. The 
children who have not had operative treatment 
previously usually have fairly good motion after 
the operative treatment. 

The operation used is that recommended by Dr. 
Michael Hoke! for infantile club-feet, and later 
used by him for congenital club-feet. The most 
important step in the treatment of these older 
children is to get the feet as straight as possible 
by casts and wedgings before doing the operation. 
If the patient were operated upon immediately 
after admission, it would be impossible to get the 
results that can be gotten by a combination of the 
non-operative and operative methods. This point 
is illustrated by the following case report: 


F. C., was admitted at the age of 9. She did not learn 
to walk. until she was 2 years old, and she had never 
received treatment, and had never been able to wear shoes. 
She also had a congenital dislocation of both hips. She 
presented the short, thick, rigid feet which are difficult to 
correct (Fig. 19), and it was for this reason that she was 
selected to illustrate the “combined” treatment. The 
anteroposterior roentgenogram (Fig. 20) shows that the 
scaphoid is medial to the head of the astragalus, and that 
the forefoot is adducted at least 90 degrees. The meta- 
tarsals have become curved from weight bearing in a 
faulty position. The lateral view (Fig. 21) shows that the 
weight is borne entirely on the dorsum of the feet. None of 
the sole and none of the heel touches the floor. Lateral 
roentgenogram (Fig. 22) shows extreme equinus in both 


1 Hoke, Michael. An operation for stabilizing paralytic feet. J. Orthop. 
Surg., 1921, 19: 494. Grateful recognition is hereby made to Dr. Michael 
Hoke, who taught me the basic principles and details of both the non 
— and operative methods recommended here for the treatment 
of congenital club-feet. 
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forefoot and ankle. The astragalus points straight down- 
ward, almost parallel with the projected midline of the 
tibia. The midline of the os calcis points downward instead 
of upward and forward. No operation should be attempted 
on these feet until as much of the deformity as possible has 
been corrected. These feet were treated by casts and 
wedgings until the adduction and inversion deformities 
were corrected (Fig. 23). The feet were then brought up in 
dorsiflexion in order to correct the equinus. The feet 
showed some improvement when first wedged in dorsi- 
flexion, but after a few weeks showed no further gain in 
correction (Figs. 24 and 25). An Achilles tendon lengthen- 
ing was then done on each foot, which allowed the feet 
to come up a little further. I am always disappointed at 
the small amount of correction obtained by lengthening 
the Achilles tendon in congenital club-feet, especially when 
this gain is compared with that obtained in poliomyelitic 
club-feet. (However, if you take advantage of the child 
being asleep, and forcibly manipulate the feet, you will 
obtain more correction, but run the risk of getting stiffer 
feet later.) A roentgenogram after the Achilles tendon 
lengthening and wedgings in dorsiflexion (Fig. 26) shows 
that the os calcis which was in equinus has been brought up 
until it is at a right angle with the tibia. It seemed that 
there was bone blocking which prevented further dorsi- 
flexion. After the maximum correction was obtained by 
casts and wedgings and Achilles tendon lengthening (Fig. 
27) we were justified in resorting to a bone operation. 

The Hoke club-foot operation was done on each foot, 
and after 6 weeks in casts “straight last” shoes were 
applied. Eight weeks after the operations the child was 
walking and photographs were made. (Figs. 28, 29, 30, 
31.) The feet are normal in appearance, set flat on the 
floor, and give a good functional result. The roentgeno- 
grams show a fusion of the calcaneocuboid, subastragalar, 
and astragaloscaphoid joints, and that a small portion of 
the head has been replaced, and this a little medial to its 
original position, restoring the foot to fairly normal archi- 
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tecture. There is as free ankle motion as there was before 
treatment, as nothing has been done to injure the ankle 
joint. These feet are not as flexible as feet treated early in 
+s by the non-operative method, but are very satisfactory 
eet. 


The best results in older children can be ob- 
tained by this combination of the non-operative 
treatment, and the Hoke club-foot operation. 


SUMMARY 


An analysis has been made of the three types of 
deformity which go to make up a congenital club- 
foot. The importance of thoroughly correcting 
each constituent deformity in turn has been 
stressed. New emphasis has been placed upon the 
importance of correcting the inversion deformity 
before bringing the foot up in dorsiflexion. Failure 
to do this is responsible for most of the recur- 
rences. A roentgenographic method for the diag- 
nosis of the inversion deformity is described. It 
is recommended that the feet be corrected by a 
series of plaster casts and wedgings without the 
use of an anesthetic, and without forcible manipu- 
lations or operations. Case reports are given to 
show the harm of forcible manipulations, and the 
results that can be obtained by the non-operative 
method. Ninety per cent of the patients can be 
treated by this method. The Hoke club-foot 
operation is recommended for the remaining 10 
per cent after as much correction as possible has 
been obtained by casts and wedgings. 
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CONGENITAL DEFORMITIES 


OF THE FACE 


Types FouND IN A SERIES OF ONE THOUSAND CAsEs! 


WARREN B. DAVIS, M.D., F.A.C.S., PHILADELPHIA, PENNSYLVANIA 


“INCE January, 1913, I have been interested 
Ss in the examination and treatment of cases 
presenting the various types of congenital 
deformities of the face. In this review of the 
series, which now totals one thousand cases, the 
varieties of the malformations have been classi- 
fied, the relative frequency of each type noted, 
and brief embryological considerations given. 
The surgical procedures which were found to be 
most satisfactory in the repair of these conditions 
will not be discussed in this paper. 


TABLE I.—TYPES OF MALFORMATIONS AND 
NUMBER OF CASES OF EACH 


Unilateral cleft lip 

Bilateral cleft lip 

Median cleft lip 

Unilateral cleft lip and alveolar process 

Unilateral cleft lip and cleft palate 

Unilateral cleft lip and bilateral cleft palate 
Bilateral cleft lip and cleft palate 

Bilateral cleft lip and unilateral cleft palate 

Cleft involving soft palate only 

Cleft extending to midportion of palate............ 
Cleft of palate to premaxilla 

Submucous cleft in hard palate 

Rudimentary mandible, microglossia and cleft palate. 
Rudimentary mandible and microglossia 

Atresia of anterior nares 

Atresia of choanz 

Nasolacrimal ducts absent 

Colobomas extending into facial clefts 

Mucous pits in lower lip 

Hemangiomas of lip 

Hemangiomas of cheek 

Lymphangioma of lip 

Dermoid cysts of dorsum nasi 

Frontonasal depression from meningocele 

Microtia and atresia of external auditory canal... .. 
Macrotia 

Ethmocephalus and cyclopia. . 

Ethmocephalus and anophthalmia 

Anophthalmia and atresia of choane.......... ee 
Hemicephalus, median cleft lip, rudimentary nasal 


Temporomandibular fibrous ankylosis with incom- 
plete fusion of mandibular and maxillary gingival 
RE ee pai ni ee aS ere 


Total 1,000 


The vast majority of congenital deformities of 
the face can be readily explained along embryo- 
logical lines. In most cases, they have resulted 
from the partial or complete failure of union be- 
tween two or more of the processes which enter 


1Read before The Society of Plastic and Reconstructive Surgery, New York, February 16, 1934. 


into the formation of the face, thus producing 
the several types and the varying degrees of 
clefts. In other instances union has occurred, 
but some of the facial processes are malposed or 
maldeveloped. In occasional cases, an embryo- 
logical explanation of the development is difficult 
or even impossible to follow satisfactorily. In 
such cases the malformations may have resulted 
from abnormalities in the germ cells themselves, 
or from amniotic conditions producing abnormal 
pressure, or from the formation of amniotic bands 
or adhesions. 

A brief study of the early development of the 
face as shown in a 28 day human embryo of His 
(Fig. 1), enables us to visualize more clearly the 
various types of unilateral or bilateral clefts 
which may occur. Each first branchial arch di- 
vides into a maxillary and a mandibular process. 
Superior to the stomodeum is the frontonasal 
process, lateral to it the maxillary processes, and 
inferior to it are the mandibular processes. The 
development of the nasal pits divides the thick 
irontonasal process into the paired lateral nasal 
processes and a single median frontal process 
from which the medial nasal processes or pro- 
cessus globulares are differentiated. 

As the processus globulares and the lateral 
nasal and maxillary processes approximate, their 
ectodermal coverings are brought into contact. 
The intervening ectoderm is then resorbed and 
the processes become united by mesoderm, thus 
forming the primitive nares and the lateral por- 
tions of the upper lip. From the broad median 
process the nasal septum, the premaxilla, and 
the philtrum develop. Palatal ridges appear on 
the medial sides of the maxillary processes from 
Posebadehiaion. Globular process 
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Fig. 1. Head of 28 day embryo. (His.) 
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Fig. 2. Diagram drawn from a coronal section through 
nasal area of a 60 day embryo. Sept. na., Septum nasi— 
note relative thickness at this stage of development; A 
inf., concha inferior; Proc. pal., processus palatinus of 
maxilla; Org. vom., organon vomeronasale (Jacobsoni); 
Cart. cap. na., cartilago capasule nasalis. 


the forty-fifth to the forty-eighth day of embry- 
onic life, and, by their approximation, the an- 
terior portion of the palate is formed, fusing 
anteriorly with the premaxillary process and, 
posterior to this, with each other (Fig. 2). Fusion 


has usually taken place between the maxillary 
and the globular processes by the eighth week, 
and between the horizontal portions of the palate 
bones by the tenth week (Fig. 3). 

The definite causes of failures of union between 
these various processes are not fully understood, 
but certainly whatever the underlying etiological 


factors may be, they have marked hereditary 
tendencies. In this series, the cases with lip or 
palate, or lip and palate, clefts gave positive fam- 
ily histories of such hereditary tendencies in over 
54 per cent of cases. These tendencies are shown 
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Fig. 3. Diagram of coronal section through nasal area 
of a 65 day embryo. 1, Cartilago capsule nasalis; 2, sep- 
tum nasi; 3, concha inferior; 4, concha media; 5, concha 
superior. Attention is called to the ossification centers 
of the vomer. 


not only by there being other cases in the family 
with some type of actual cleft, but also by rela- 
tives showing the congenital absence of one or 
both superior lateral incisor teeth, or, by super- 
numerary superior lateral incisor teeth. In many 
instances the family history as obtained was not 
accurate further back than one generation. If 
detailed family histories for three or four genera- 
tions could be uniformly obtained, I am quite 
sure the number showing hereditary tendency 
would be well above the 54 per cent. In numerous 
cases, blood Wassermann tests were made on the 
parents and on the patients, but syphilis was not 
found to be an etiological factor in the cleft de- 
formities. 

Not infrequently the malformations have been 
attributed by the parents to maternal impres- 
sions, such as fright, extraction of the mother’s 
teeth, or seeing an individual with some facial 
deformity. In no case, however, has the evidence 





Fig. 4. L. L. Age, 4% months. Incomplete unilateral 
cleft lip. Note complete cleft in the muscle tissue, which 
causes deviation of nasal septum, widening of right nostril, 
and flattening of the ala. The skin and mucous membrane 
are in contact between the margins of the muscle. 

Fig. 5. J. M. Age, 12 months. Complete unilateral 
cleft lip and alveolar process. Note the associated lateral 
deviation of the external nasal structures. 

Fig. 6. H. C. Age, 4 months. Complete unilateral cleft 
of lip and palate, showing rotation of premaxilla and typi- 
cal nasal deformities. 

Fig. 7. J. W. Age, 6 months. Complete unilateral cleft 
of lip and palate, showing contour of palate and extreme 
flattening of ala nasi. 


Fig. 8. M. M. Age, 2 months. Note the complete 
cleft of lip and palate on the left side, incomplete cleft of 
lip right side. 

Fig. 9. M. L. Age, 2 months. Bilateral cleft lip. No 
defects in alveolar process or palate. 

Fig. 10. G. H. Age, 6 weeks. Bilateral cleft of the lip 
and of the alveolar process, with anterior rotation of pre 
maxilla. No cleft was present in the horizontal portion of 
the palate. 

Fig. 11. The same patient as in Figure 10, with head 
tilted back to show the degree of antero-superior rotation oi 
premaxilla. 

Fig. 12. A. Z. Age, 3 months. Complete bilateral cleft 
of lip and palate. 
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Fig. 13. 


Fig. 13. R. Y. Age, 7 months. 
Median cleft of lip. Premaxilla ab- 
sent. No cleft in posterior portion of 
palate. 

Fig. 14. R. K. Age, 4 months. Median cleft of lip. 
Premaxilla, philtrum, and nasal cartilage absent. Nasal 
bones, mesethmoid, and vomer are rudimentary. Mongo- 
lian idiocy. 


Fig. 


been worthy of scientific consideration as having 
any possible etiological influence, since in every 
instance the alleged impressions occurred later 
than the tenth week of embryonic life, by which 
time the processes should have been definitely 
united. 

Race does have an important bearing. Clefts 
of the lip or palate are rare in the negro, there 
being only 5 cases in this series. It is also of in- 
terest to note that we have found these deformi- 
ties less frequently in Hebrews than in other di- 
visions of the white race. 


Fig. 16. 


Fig. 16. R. T. Age, 17 years. X- 
ray photograph showing submucous 
cleft in left side of hard palate. Non- 
erupted malposed right canine tooth 
shown. A cleft in the posterior por- 
tion of the soft palate was repaired 
when the patient was only a young child. ; 
Fig. 17. D. F. Age, 4 months. Congenital atresia of 
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Fig. 17. 


OBSTETRICS 


Fig. 15. 

Fig. 15. The same patient as in Figure 14, showing 
median cleft in lip, the single central nostril, and the well 
formed palate posterior to the area normally occupied by 
the premaxilla. 


Figures 4 to 12 show the uncomplicated types 
of lip and palate clefts, unilateral and bilateral, 
partial and complete. 

In every case of median cleft lip in this series, 
the premaxilla was absent. The variations in 
these clefts and in the extent of the associated de- 
formities are shown in Figures 13, 14, 15, and 32. 

In submucous clefts of the hard palate, there 
is a deficiency in the bony palate, but the mucosal 
covering is present. The deficiency may be limited 
to the posterior portion of the palate or it may be 
a linear defect extending all the way from the 


Fig. 18. 

right anterior naris. The posterior two- 
thirds of the nasal fossa was normal. 

Fig. 18. D. L. Age, 2 months. 
Atresia right naris, coloboma right 
eye, nasolacrimal duct absent, uni- 
lateral cleft lip and alveolar process. Posterior two-thirds 
of nasal fossa normal. 
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Fig. 19. E. C. Age, to weeks. Complete unilateral 
cleft of lip and palate. Cleft extends into floor of right 
orbit. Nasolacrimal duct absent. Supra-orbital groove 
probably due to pressure from amniotic band. 


posterior margin to the alveolar process (Fig. 16). 
Varying degrees of cleft in the uvula or in the soft 
palate are sometimes associated with this mal- 


formation. 

Atresia of the anterior nares (Figs. 17 and 18) 
may be due to organization instead of resorption 
of the primary epithelial plugs which fill the primi- 
tive nasal fosse, or it is possible that some form 


Fig. 21. T. H. Age, 5 months. Complete bilateral cleft 
ip and palate, showing mucous pits on the lower lip. 


DEFORMITIES OF THE FACE 


Fig. 20. R. D. Age, 2 months. An unusual type of bi- 
lateral cleft face. The clefts involve the lips, cheeks, lower 
eyelids, alveolar processes, anteromedial portions of max- 
ili, and the orbital floors. Posterior to the premaxilla, 
the palate is intact. Atresia of the posterior one-third of 
the nasal passages was from a thick mass of tissue, partly 
osseous. Note the rotation of premaxilla and the elevation 
of all anterior nasal structures, which, in association with 
the prolapse of the eyeballs, placed the anterior nares and 
the pupils of the eyes on the same horizontal plane. 


of local pressure may be a factor. Three cases 
were unilateral, and in each case the obstruction 
extended to a point approximately at the junction 
of the anterior and middle thirds of the lower tur- 
binate. The posterior portions of the nasal cavi- 
ties were normal in each case. 

The incidence and cause of atresia of the 
choane (Figs. 20 and 31) have been described by 
Dr. J Parsons Schaeffer as follows: 

“Should the primitive choanz just dorsal to 
the primitive palate not form during the process 
of development, the epithelial lining of the primi- 
tive nasal fossz and the epithelial lining of the 


Fig. 22. L.S. Age, 5 months. Cavernous hemangioma 
of lower portion of right side of upper lip. 
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Fig. 


primitive oral cavity would remain intact, each 
separated from the other by the thinned-out 
mesenchymal floor of the early nasal fossa. The 
continued dorsal growth of the nasal fosse into 
the mesenchymal mass of the nasofrontal process 


would ultimately, in cases of maximal growth, 
lead to a condition in which the epithelium of the 
nasal fosse would come in contact with the epi- 
thelium of the foregut, i.e., the nasal portion of 
the pharynx, with a variable amount of mesen- 
chymal tissue between the epithelial surfaces. 
This would result in blindly-ending, definitive 
nasal fosse dorsally; in other words, an atresia of 
the choane or posterior nares. If the amount of 
mesenchyme between the pharyngeal and nasal 
epithelia should remain thick, an osseous atresia 
would ultimately be formed.” 

Absence of the nasolacrimal ducts may be the 
result of failure of the naso-optic fissure to close 
(Figs. 19 and 20), or an abnormal closure of the 
cleft may prevent the formation of the cord of 
epithelial cells normally formed in the floor of the 
fissure, or a failure in the establishment of a lumen 
in the epithelial cord (Fig. 18). 

Colobomas result from the incomplete closure 
of the embryonic choroidal fissure, and may be 
limited to the iris and choroid, or may extend 
into the eyelids or even into the facial clefts. 
Three types in which the facial clefts are in- 
volved are shown in Figures 18, 19, and 20. 


Fig. 25. 


Fig. 23. A. F. Age, 24 years. Cav- 
ernous hemangioma of lips. Telangi- 
ectatic type of hemangioma involved 
greater portion of face, body, and ex- 
tremities. 

Fig. 24. C. H. Age, 2 years. Lymph- 
angioma of left side of upper lip. 

Fig. 25. B. J. Age, 17 years. Fron- 
tonasal depression probably due to a 
meningocele which was obliterated 
before birth. 


Congenital mucous pits in the lower lip are 
always symmetrically placed, one on each side, 
approximately in front of the lateral incisor teeth 
(Fig. 21). It is not clearly understood how they 
can have any direct relation to the embryonal 
clefts, yet when present they are usually associ- 
ated with bilateral cleft lip. In a few cases there 
were no lip clefts but cleft palate existed. In 
three instances pits were present without lip or 
palate clefts, but in each of these cases the in- 
dividuals were from families in which, for three 
or four generations, cleft lips and palates had 
occurred frequently. Our 14 cases were from 3 
family groups, in which this malformation oc- 
curred in 1, 5, and 8 individuals, respectively. 
Sir Arthur Keith, who has studied this subject, 
finds that the nearest explanation he can give for 
the occurrence of such pits is that they may be a 
possible reversion to the mucous glands which are 
normally found in the lip of the shark. 

Hemangiomas may be the telangiectatic form 
or the cavernous form. Since they are found in 
the region of the angles or fissures about the face 
and neck, they have been thought to be congenital 
displacements. Figures 22 and 23 illustrate two 
types of lip involvement. 

Lymphangiomas are tumors analogous to he- 
mangiomas except that they are composed of 
spaces and channels containing lymph instead of 
blood. They may be telangiectatic, cavernous, or 
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Fig. 26. A. G. Z. Age, 8 months. Microtia, atresia ex- 
ternal auditory canal, and unilateral cleft lip. 


cystic. The case shown in Figure 24 was of the 
cavernous type. 

The two cases of dermoid cysts of the dorsum 
nasi had had unsuccessful attempts at removal. 
Each presented a fistulous tract with its opening 
just above the lower ends of the nasal bones and 


Fig. 28. Ethmocephalus with cyclopia and other asso- 
ciated deformities. Lived only a few minutes. 


DEFORMITIES OF 


THE FACE 


Fig. 27. A. Z. Age, 
prolapse of auricle. 


11 years. Macrotia and marked 


leading to the cysts which apparently had their 
origin from the area overlying the frontonasal 
suture. Each cyst contained hair and sebaceous 
material. 

The frontonasal depression shown in Figure 25, 
I believe was due to a meningocele which was 
obliterated before birth. In the correction of this 
deformity a cartilage transplant was used to fill 
up the depression. In making the bed for the 
transplant the periosteum was loosened from an 
area about the frontonasal suture. The bone was 


Fig. 29. Profile of the monstrosity as shown in Figure 
28. Note the position of the snout-like nasal appendage. 





Fig. 30. 

Fig. 30. B. P. Lived 2 hours. Ethmocephalus with 

anophthalmia. Snout-like nasal appendage was patulous. 

Rudimentary orbits were lined with conjunctiva, but eye- 
balls were absent. 

Fig. 31. M.H. Age, 8 months. Anophthalmia and osse- 


not disturbed, yet for 8 days cerebrospinal fluid 
escaped through the skin incision. No com- 


plications arose and in all other respects the 
convalescence was uneventful. X-ray plates made 
before operation did not show an appreciable 
opening in the suture line. 

Microtia and atresia of the external auditory 


canal are usually associated. The external ear 
develops from the first branchial groove and its 
adjoining tissue. The auricle arises from six 
elevations, three of which appear on the mandib- 
ular and three on the hyoid arch. The external 
auditory meatus develops as an ingrowth of the 
first branchial groove. Malformations of the mid- 
dle ear are sometimes present, as well as mal- 
formations arising from more distant portions of 
the first or second branchial arches, such as clefts 
in lip or palate (Fig. 26). 

In macrotia the deformity is usually exagger- 
ated by obliteration of the antihelix fold and vary- 
ing degrees of prolapse (Fig. 27). 

Rudimentary mandible and microglossia were 
found in 2 cases. In a third case these deformities 
were present in addition to a cleft of the palate to 
the premaxilla. All cases had great difficulty with 
respiration and deglutition and died within 2 or 
3 days after birth. 

Cyclopia results from an abnormal develop- 
ment of the anterior portion of the brain and 
faulty separation of the optic vesicles. The mon- 
Strosity. shown in Figures 28 and 29 lived only a 
few minutes. The large central eyeball with a 


Fig. 31. 


Fig. 32. 


ous atresia of choanz. Note groove in dorsum nasi sepa 
rating the anterior nares. 

Fig. 32. B.S. Age, 6 hours. Hemicephalus, median 
cleft lip. Premaxilla absent and rudimentary nasal bones 
Spina bifida in lumbar area. 


single large pupil lies in the region of the root of 
the nose. The snout-like appendage or proboscis 
is placed above it. The skeleton of the anterior 
and upper part of the face is defective. The 
maxillary processes have fused solidly across the 
midline. Coronal sections were made through 
this head by Dr. J. Parsons Schaeffer, who has as 
yet not published his studies on the specimen, 
but very kindly sent me the following note on 
the type of formation: 


When the nasal fossz fail to form, save possibly far for- 
ward in the roof of the mouth over the premaxilla, or as 
small and short tubular, blindly-ending canals, as in cy- 
clopian monsters, the frontonasal process fails to be pneu- 
matized, and what ordinarily thins down to become the 
nasal septum remains a thick, heavy bar bounding the 
roof of the mouth. In these cases, despite the fact that it 
is not necessary for a palate to form to separate the mouth 
cavity from the nasal fosse, since no nasal fosse exist, 
the dorsal parts of the protons of the palatal shelves have 
the potency to develop, and indeed do develop into the 
soft palate and uvula. Thus the hind part of the mouth 
cavity comes to be overlaid by a space over the soft palate, 
which space is in direct continuity with the nasal pharynx 
and in a large measure a part of it. In the absence of the 
nasal fosse proper, the space has no connection with the 
anterior nares, should they be formed. Usually the soft 
palate in these cases is normal in thickness and in its rela- 
tions to the structures contained in the nasal pharynx. A 
puncture through the soft palate would open into the space 
above the dorsal and superior part of the mouth cavity. 
In the absence of nasal fossz, it is obvious, however, that 
little could be accomplished by such puncture in these de 
fective cases. It should, of course, be understood that the 
above statement applies only to those types of nasal 
atresia in which, for all practical purposes, the nasal 
fosse are absent, 





Ethmocephalus with anophthalmia is shown in 
Figure 30. In some respects the malformations 
closely resemble those presented in Figure 28. 
In this case, however, there were two rudimentary 
orbits with conjunctival lining, but no eyeballs. 
The child lived for 2 hours, and although the open - 
ing in the snout-like appendage (which had no 
bony framework) was quite small, it was patulous 
as evidenced by the bursting of small bubbles of 
mucus at the opening by the expired air. 

Fortunately anophthalmia occurs most fre- 
quently in non-viable monsters. The etiology is 
uncertain but sometimes has been regarded as 
a complication of hydrocephalus. The patient 
shown in Figure 31 is now 5 years old, shows evi- 
dence of arrested hydrocephalus, is definitely 
idiotic, and exceedingly ill tempered. Another 
unusual deformity in the case is the groove, in the 
lower portion of the dorsum nasi, which separates 
the nasal cavities. 

A case of hemicephalus, median cleft lip, absent 
premaxilla, rudimentary nasal bones, spina bifida, 
is shown in Figure 32. Whether the arrested 
development in this monstrosity was due to some 
primary defects in the germ cells, or to causes 
acting upon it from without—such as amniotic 
deformities—is uncertain. The ape-like appear- 
ance is most striking and suggests atavism. This 
child lived 6 hours. 

A case showing congenital temporomandibular 
fibrous ankylosis, with incomplete fusion of the 
mandibular and maxillary gingival margins (Fig. 
33), presented interesting problems as to etiology. 
Since this case is to be reported in detail later, by 
Dr. Norman M. MacNeill, it is only mentioned 
here as one of the deformities found in this group 
of cases. 

The wide range in the types of facial malfor- 
mations found in this series has interested us not 


Fig. 33. E. K. Age, 3 months. Incomplete fusion of the 
mandibular and maxillary gingival margins. 


only in the embryological considerations, but 
also in the surgical problems encountered in their 
repair. A paper dealing with the operative meas- 
ures and the results obtained will be presented 
later. 
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FOREIGN BODIES IN THE STOMACH 


REMOVAL BY PERORAL ENpboscopy ! 


LOUIS H. CLERF, M.D., F.A.C.S., PHILADELPHIA, PENNSYLVANIA 


HE removal of esophageal foreign bodies by 

esophagoscopy is now generally accepted as 

the only plan of treatment worthy of con- 
sideration. There are, however, sporadic. at- 
tempts at removal with the aid of the probang, 
bougie, stomach tube, and other unsafe and un- 
scientific measures. No one plan of treatment of 
foreign bodies in the stomach has been generally 
accepted. Removal by peroral gastroscopy would 
seem to be the safest method. Surgery has its 
advocates while blind methods commonly aided 
by a single plane fluoroscope also are practiced. 

Experience has shown that a majority of foreign 
bodies entering the stomach spontaneously will 
also pass spontaneously through the pylorus. Ex- 
ceptions are noted in large objects and in cases of 
pyloric stenosis. More important than this, how- 
ever, is the question whether the foreign body, 
having passed through the pylorus, will be able 
to pass safely through the intestinal canal. Long 
foreign bodies as shawl pins, nails, hairpins, bob- 
bette pins, and sharp objects as needles, long pins 
and safety pins are often unable to negotiate the 
turns in the intestines, notably the duodeno- 
jejunal junction. The question therefore arises, 
should we remove the foreign body while it still 
remains in the stomach or allow it to remain, 
keeping it under observation and removing it only 
if it becomes lodged in the intestines? If removal 
from the stomach is contemplated what are the 
criteria to be considered in arriving at such a con- 
clusion and what method of removal should one 
employ? 

The mere presence of a foreign body in the 
stomach is no indication for its immediate re- 
moval. During a 10 year period ending January, 
1934, 849 cases of radio-opaque foreign bodies in 
the stomach and intestinal canal were admitted 
to the Bronchoscopic Clinic at the Jefferson Hos- 
pital. Of these 818 passed spontaneously, 12 were 
removed from the intestinal canal by laparotomy, 
one was removed from the sigmoid by peranal 
endoscopy, and 18 were removed from the stom- 
ach by peroral gastroscopy. In the group that 
passed spontaneously, there were many open 
safety pins, common pins, large coins and discs, 
dentures, toys, and other pointed or irregular 
foreign bodies. It must, therefore, be admitted 
that the number of objects failing to pass is rela- 


tively small and that there should be definite in- 
dications for mechanical removal. 

The dangers of injury to the stomach by a 
swallowed foreign body are remote. Exceptions 
to this are noted in cases of insane persons and 
others swallowing large numbers of objects which 
become entangled forming a matted mass and in 
cases of swallowing certain agents, as radium. 
Single foreign bodies have been known to remain 
in the stomach for long periods without harmful 
effects. Jackson reported the case of a tooth paste 
cap remaining about 2 years in the stomach of a 
patient with pyloric stenosis. Myerson reported 
cases of long duration. 

The opinion of the experienced roentgenologist 
is the only safe guide in determining if a given 
foreign body will be able to leave the stomach and 
pass safely through the intestines. The latter is 
important for removal of a foreign body from the 
stomach is more readily and safely performed than 
removal from the duodenum. This should be 
further emphasized when one recalls that a ma- 
jority of the patients in whom surgical removal is 
required are young children. Eight of Shallow’s 
cases were 4 years or less in age and of these 4 
were under 1 year. In 6 the foreign body was re- 
moved from the duodenum. 

The criteria then are, first, comparative roent- 
genographic studies of the maximum diameter of 
the foreign body to determine if it will pass 
through the pylorus (Fig. 1); second, similar 
studies of the length of the object as well as its 
lesser diameter to ascertain if it will be able to 
traverse the angulations of the intestinal tract 
(Fig. 2). This phase of the subject has been thor- 
oughly discussed by Manges, who with his asso- 
ciates, has had an enormous experience with 
alimentary canal foreign bodies. 

If in the opinion of the roentgenologist the 
foreign body is deemed to be too large or too long 
to pass, removal should be proceeded with. In 
the case of a large foreign body as a disc or coin 
which cannot pass the pylorus there is no need for 
haste. In the case of a long or pointed object, as 
a needle, long pin, bobbette pin, or hair pin re- 
moval should be prompt lest it leave the stomach 
and lodge in the duodenum. 

The method of removal must now be consid- 
ered. The accessibility of the stomach to surgica! 


1From the Bronchoscopic Clinic, Jefferson Hospital, Philadelphia. 
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Fig. 1. Roentgenogram made in the case of a child, aged 
3 years, exhibiting a loose leaf ring in the stomach (Case 
11). The ring had been swallowed 11 days previously. 
Owing to its large size and shape, it was the opinion of the 
roentgenologist that the foreign body would not leave the 
stomach spontaneously and should be removed. This type 
of foreign body, being freely movable and devoid of sharp 
points or edges could remain indefinitely in the stomach 
with safety. (Film by Dr. J. T. Farrell, Jr.) 


exploration is commonly the determining factor 
in deciding on gastrotomy. To the surgeon in- 
experienced in this field, penetrating the stomach 
wall or opening that viscus introduces a very defi- 
nite element of danger. In Myerson’s report, 
surgeons performed gastrotomy on 5 of his cases. 
In 3, the foreign body was found and removed; in 
2 the operation proved to be unnecessary as the 
foreign body had already left the stomach. There 
was 1 death 3 days after operation. In addition, 
these cases must be hospitalized for about 10 
days. The method of choice which obviates these 
dangers and objections consists of removal of the 
foreign body by the route which it took when 
entering the stomach, namely, peroral gastroscopy. 

Peroral gastroscopic removal of foreign bodies, 
without general anesthesia, aided by a roent- 
genologist using a double plane roentgenoscope has 
been successfully performed in a number of cases. 
Dangers of infection of the peritoneal cavity are 
non-existent. Hospitalization for 1 or 2 days is 
usually necessary. This work should be per- 
formed only by one experienced in gastroscopy, 
aided by a roentgenologist familiar with the tech- 
nical phases of double plane roentgenoscopy. This 
is often a serious drawback as operators experi- 
enced and properly equipped are not always 
available. 


BODIES 


IN THE STOMACH 


Fig. 2. The hairpin which entered the stomach spon- 
taneously remained in practically a fixed position during 
its brief sojourn (Case 9). Although properly directed with 
the closed end toward the pylorus its length very probably 
would have interfered with making the turns in the duo- 
denum. Prompt removal was recommended. (Film by 
W. F. Manges.) 


Of the 18 cases of gastroscopic removal 12 were 
removed by the writer (Fig. 3). The table gives the 
ages of the patients, the length of sojourn of the 
foreign bodies in the stomach, and the duration of 
the convalescence following gastroscopy. 

These data together with the character and 
size of the objects removed set forth some of the 
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Fig. 3. 
gastroscopy with roentgenoscopic assistance using a double plane fluoroscope. The foreign body 
number of each object corresponds with the number given in the accompanying table. 


indications for removal and also emphasize the 
advantages of this method. In all of these it was 
the opinion of the roentgenologist that the 
foreign body would not pass spontaneously and 
that mechanical removal should be resorted to. 
In all of these the foreign bodies were removed 
by fluoroscopic gastroscopy. In the older children 
a preliminary sedative was given hypodermati- 
cally. Neither local nor general anesthesia was 
employed. The length of sojourn in the hospital 
after removal of the foreign body was from 1 to 3 








A photographic reproduction (actual size) of 12 gastric foreign bodies removed by peroral 


days, the average being 114 days. In Case 1 the 
patient was not admitted. 

The radium capsules (Case 2) containing 100 
milligrams of radium element could have passed 
spontaneously. This would have required 48 to 
72 hours, but would have resulted in serious in- 
jury. They were removed within 2 hours after 
the loss was detected. The prolonged sojourn of 
the penny in the stomach (Case 3) was appar- 
ently due to stenosis of the pylorus. No reason 
could be ascribed to the failure of the. bobbette 
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pin (Case 10) to leave the stomach within 29 
da\'s. Foreign bodies of this type commonly leave 
the stomach promptly although they may lodge 
at the duodenojejunal junction. 

{he views formerly held that foreign bodies in 
th: stomach should be observed for a time before 
proceeding with removal have been modified to 
the extent that a decision is now made when the 
patient first comes under observation. If it is the 
opinion that the foreign body will not pass, peroral 
gastroscopy is promptly proceeded with. If it is 
believed that the object can pass, the patient is 
observed fluoroscopically and is continued on its 
revular diet. If the foreign body fails to leave the 
stomach within a reasonable time removal is 
carried out. In Case 1, the safety pin was observed 
for 5 consecutive days before deciding to remove 
it. A “reasonable time’ depends on the char- 
acter of the foreign body. A coin might remain 
indefinitely in the stomach without harmful re- 
sults, whereas a needle should be removed with- 
out delay. 

: CONCLUSIONS 

A majority of swallowed foreign bodies will 
pass spontaneously if undisturbed. In question- 
able cases the opinion of a competent roentgenolo- 


FOREIGN BODIES 


IN THE STOMACH 


gist should be secured to determine if the object 
can leave the stomach and also if it will be able to 
traverse the angulations of the intestinal canal, 
particularly the duodenojejunal junction. 

In all cases where it is believed that the foreign 
body cannot pass removal should be carried out. 

The safest and best method of removal of a 
swallowed foreign body from the stomach is by 
peroral gastroscopy with roentgenoscopic as- 
sistance using a double plane roentgenoscope. 
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THROMBO-ANGIITIS OBLITERANS (BUERGER) XI 


TREATMENT OF 524 CASES BY REPEATED INTRAVENOUS INJECTIONS OF HYPERTONIC SALT 
SOLUTION; EXPERIENCE OF TEN YEARS 


SAMUEL SILBERT, M.D., NEw York, NEw York 
From the Out-Patient Department of The Mount Sinai Hospital, New York, New York 


/TAHE results obtained in the treatment of 
patients suffering with thrombo-angiitis 
obliterans by repeated intravenous injections 

of hypertonic salt solution can now be surveyed 

from an experience of 10 years. This method of 

treatment was introduced by the writer in 1923, 

and a preliminary report was published in 1926, 

tentative conclusions being drawn from the re- 

sults obtained in 66 patients (7). By 1930 the 

number of patients treated had increased to 289, 

and a more accurate estimate of the value of the 

method was then presented (8). The series now 
includes 524 cases, and the results previously re- 
ported have been consistently duplicated and 
improved. This summary gives a true picture of 
what this form of treatment may accomplish. 

The experience gained from the observation 
and treatment of this group of patients has jus- 
tified the conclusion that thrombo-angiitis ob- 
literans is not necessarily the terrible, mutilating 
disease it is popularly thought to be. By applying 
the knowledge we already have, the disease can 
be arrested, amputations can be avoided, patients 
can be restored to good health, and recurrence of 
trouble can be prevented. Failures in treatment 
are practically always limited to those cases in 
which the condition is not recognized early enough 
and individuals are first seen in a hopelessly ad- 
vanced state of the disease, or the patients refuse 
to co-operate completely in their treatment. 


CLINICAL MATERIAL 


Of the 524 patients who are included in this 
report, 249 were treated in the special clinic for 
thrombo-angiitis obliterans in the Out-Patient 
Department of The Mount Sinai Hospital, and 
275 were treated by the writer in his private prac- 
tice. The method of treatment was the same in 
both groups. Every patient treated for 1 month 
or longer is included. In other words, if a patient 
was discouraged by a lack of improvement after 
5 or 6 weeks of treatment and was treated else- 
where with an unfavorable outcome, such a pa- 
tient is listed as unimproved. If a patient was not 
benefited by treatment under my care, but ob- 
tained more favorable results by treatment else- 
where, he is likewise included as unimproved. 


The cases are divided into two groups, and the 
figures are given separately for each. In the first 
group, classified as typical thrombo-angiitis ob- 
literans, are included patients who gave clear-cut 
symptoms of arterial disease before the age of 45 
years. From this group are excluded young indi- 
viduals with arterial disease due to infections or 
toxic agents, and instances of presenile arterio- 
sclerosis associated with diabetes and other meta- 
bolic disorders. The-second group, labeled border- 
line thrombo-angiitis obliterans, includes patients 
with organic arterial disease.in which onset of 
symptoms was between the ages of 45 and 55 
years. Great care was exercised to exclude from 
this group all patients who appeared to be suffer- 
ing from early arteriosclerosis. When the first 
symptoms of impaired circulation appeared after 
the age of 55, the diagnosis of arteriosclerosis 
was made, and such patients are not included in 
this summary. 

A patient with vascular disease in the extrem- 
ities, who first develops symptoms in the forties, 
may be suffering from early arteriosclerosis or a 
late onset of thrombo-angiitis obliterans. The 
differentiation of these two conditions is impor- 
tant as the prognosis is not the same in both. 
Thrombo-angiitis obliterans is an inflammatory 
condition. Its etiological cause is known and can 
be eliminated, bringing the progression of the dis- 
ease to a halt. The outlook in this condition is 
relatively good. On the other hand, arterioscle- 
rosis is a degenerative lesion, part of the natural 
aging process, and permanent arrest is not pos- 
sible. Under treatment, some temporary im- 
provement can usually be obtained or the ad- 
vance of the condition may be retarded, but this 
benefit is gradually lost with the inevitable pro- 
gression of the disease. The criteria used for dif- 
ferentiation of the two conditions are summarized 
in Table I. It must be understood that no one of 
these factors alone suffices for differentiation, but 
the combination of many features makes up a 
clinical picture that is fairly recognizable. 


METHOD OF TREATMENT 


The solution used is 5 per cent sodium chloride. 
It is prepared in freshly distilled water, filtered, 
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T\BLE 


I.—CRITERIA FOR DIFFERENTIATION 


BETWEEN THROMBO-ANGIITIS OBLITERANS 
AND ARTERIOSCLEROSIS IN PATIENTS BE- 
TWEEN FORTY AND FIFTY YEARS OF AGE 


Ti\rombo-angiitis obliterans 
\ppears younger than his age 
Hair normally pigmented 
No arcus senilis 
Retinal arteries normal 
Blood pressure usually low 
Radial and temporal vessels 

soft 

Upper extremities frequently 
involv 
Femoral 


arteries frequently 


closed a 
No calcification of vessels on 


X-ray 

Blood volume usually dimin- 
ished 

Symptoms of coronary artery 
sclerosis rare 

\orta appears normal on X-ray 


Arteriosclerosis 


Appears older than his age 

Hair usually gray 

Arcus senilis frequently present 

Retinal arteries usually sclerotic 

Blood pressure often high 

Radial and temporal vessels 
thickened and hard 

Upper extremities seldom in- 
volved 

Femoral arteries seldom closed 


Calcification of vessels on X-ray 
frequently seen 
Blood volume usually normal 


Symptoms of coronary artery 
sclerosis frequent 

Aorta sometimes appears elon- 
gated on X-ray 


Albuminuria rare _ oe Albuminuria not uncommon__ 
History of migrating phlebitis History of migrating phlebitis 
frequent rare 


and immediately sterilized. Since bacteria grow 
rapidly in distilled water, immediate sterilization 
is important to avoid contamination. If injections 
are followed by chills or temperature reaction, the 
cause is almost always found in failure to follow 
this rule. 

Injections are given by the gravity method into 
a superficial vein at the elbow. Occasionally when 
the arm veins are very small, the external jugular 
vein is employed. The initial dose is 150 cubic 
centimeters and all subsequent injections are 300 
cubic centimeters. The fluid is allowed to run in 
slowly, about 10 minutes usually being required 
for the injection. During this time patients are 
kept lying flat. While the treatments are being 
given, patients become very thirsty and many of 
them experience a sensation of warmth. They are 
allowed to get up as soon as the injections are 
finished and may return to work. One of the 
great advantages of this method of treatment is 
that it is ambulatory and it does not interfere 
with employment. The injections are at first 
given on alternate days three times a week, later 
twice a week, and the length of intervals is 
further increased as the patients improve. The 
total duration of treatment varies from 6 weeks 
to 2 years, depending upon the severity of the 
individual case. Patients are discharged when all 
symptoms have disappeared or when the maxi- 
mum possible improvement has been obtained. 


ROLE OF TOBACCO 


Again, as in previous papers, the importance of 
tubacco as the exciting cause of thrombo-angiitis 
obliterans must be stressed. The evidence 
in support of this contention is overwhelm- 


OBLITERANS (BUERGER) 


Fig. 1. Two views of leg showing enormous size of ulcer 
healed by author’s methods. 


ing. In over a thousand instances of thrombo- 
angiitis obliterans studied by the writer, a typical 
case of this disease in a non-smoker has never 
been seen. Cessation of smoking regularly re- 
sults in arresting the disease, while continued use 
of tobacco is coincident with further progression. 
In innumerable instances, patients who have been 
restored to good condition by treatment and elim- 
ination of tobacco have shown recurrence of 
trouble when they resumed smoking. In prac- 
tically all cases of relapse with ulcer formation, 
gangrene, or amputations, patients have admitted 
returning to the use of tobacco. In several early 
cases of thrombo-angiitis obliterans, cessation of 
smoking without any treatment whatsoever, has 
resulted in complete disappearance of all symp- 
toms. This regular association of the use of 
tobacco with the occurrence and the progression 
of the disease is too striking to be ignored. Al- 
though a constitutional susceptibility to tobacco 
must be assumed, the réle of this agent as the 
exciting cause cannot be doubted. 

How is one to reply to those who claim to have 
seen instances of thrombo-angiitis obliterans in 
non-smokers? One can only be skeptical of the 
accuracy of the diagnosis. There is no pathog- 
nomonic clinical or laboratory sign by which 
thrombo-angiitis obliterans can be recognized. 
While perfectly typical examples of the disease 
are readily identified, less characteristic cases 
must be differentiated from presenile arterioscle- 
rosis and arteritis which are due to other causes 
such as syphilis, rheumatic fever, and toxins of 
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Fig. 2. Photographs showing feet healed by author’s 
methods. Note extensive involvement in both cases. 
Black line indicates area of anesthesia still present follow- 
ing nerve section. Note primary healing of operative 
wounds on legs. 


various kinds. In such instances the diagnosis of 
thrombo-angiitis obliterans must be made by 
exclusion, and the possibilities of error are great. 
In order to establish that thrombo-angiitis ob- 
literans can occur in a non-smoker, the case must 
be perfectly typical. The writer has never seen 
such an instance. 

The importance of recognizing the relationship 
between the use of tobacco and the development 
of thrombo-angiitis obliterans is far from aca- 
demic. In order to treat patients with this disease 
successfully, they must be made to stop smoking. 
It is frequently difficult to induce patients to 
accept this restriction, but no compromise can be 
made on this point. Cessation of the use of to- 
bacco is the most important part of the treatment, 
as this stops the progression of the disease. Efforts 
to improve the collateral circulation by the re- 
peated injections of hypertonic salt solution are 
secondary. 


IMPORTANCE OF FOLLOW-UP 


Before presenting any data showing the results 
obtained, it is necessary to stress the importance 
of a long and careful follow-up of treated patients. 
Thrombo-angiitis obliterans is a chronic disease, 
subject to periods of spontaneous remission. A 


AND OBSTETRICS 


Fig. 3. Photograph showing healed feet after extensive 
involvement with loss of toes. Treated by author’s method. 


fair percentage of favorable results may therefore 
appear to follow any method of treatment, if the 
period of observation is short. Freedom from re- 
currence for several years is looked upon as essen- 
tial in establishing the cure of malignant disease, 
and a similar safeguard is necessary in judging 
the cure of thrombo-angiitis obliterans. A per- 
sistent effort has been made to keep in touch with 
all patients in our treated group, and frequent 
re-examinations have been made as the years 
have gone by. Table II presents a summary of 
the period of follow-up. Of 460 living and un- 
amputated cases 396, or 86 per cent, have been 
followed from 1 to 10 years. Of this group 318, 
or 69 per cent, were last examined in 1933 or 1934. 

The impression prevails that thrombo-angiitis 
obliterans is a progressive disease, inevitably 
leading to gangrene and amputation of extremi- 
ties. In part this belief has resulted from observa- 
tions of patients who had this disease 20 years 
ago, and whose clinical course was characterized 
by successive amputations. In part the belief has 
been fostered by statements made in recent 
articles, such as “the disease usually progresses 
slowly and may remain temporarily quiescent in 
any one of the earlier stages” (1), and “we per- 
form bilateral sympathectomy even though the 
disease appears to produce symptoms in only one 
extremity, since ultimately it is almost sure to 
involve the opposite extremity” (1). 

The experience gained from following the 
course of individuals treated during the past 10 
years does not support the statement that 
thrombo-angiitis obliterans is a progressive dis- 
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TABLE II.—FOLLOW-UP RESULTS IN 524 CASES 
OF THROMBO-ANGIITIS OBLITERANS 





Period 
followed 
in years 


Condition 
good when 
last seen 


Dead, or 


Living, not 
amputated 


Cases amputated 





Less than 1 86 64 18 


217 


TABLE III.—RESULTS OF TREATMENT IN 524 
CASES OF THROMBO-ANGIITIS OBLITERANS 


Im- Unim- 


Cases proved | proved 


Am- 
putated Dead 





Typical thrombo-angiitis 
obliterans 423 353 7° 36 14 





88 77 69 


Borderline cases 101 83 18 4 10 





59 47 43 





82 76 73 





69 63 62 





42 41 40 





3% 3 29 29 





33 30 29 





21 2r aI 





7 ° 7 7 





5 ° 5 § 
, Total 524 64 __ 460 306 


396, or 86 per cent of living unamputated cases in good condition. 
318, or 69 per cent, followed through 1933-34. 




















ease provided the patients have discontinued using 
tobacco. Three hundred and nine patients with 
this ailment who have stopped smoking and have 
been restored to good condition by treatment, 
have been repeatedly examined during a period 
from 2 to to years after treatment was first 
started. Not a single amputation has been neces- 
sary in this entire group. The vast majority of 
these patients have had no treatment for years. 
They have returned to active employment and 
are engaging in all normal activities without any 
recurrence of trouble in the extremities. 

Rarely a case appears to show progression. In 
4 of the 309 cases in this group, thrombosis of a 
previously open popliteal artery has been ob- 
served although the patients denied smoking. 
While it is difficult to prove that such occurrences 
do not mean actual progression in these few cases, 
another explanation may be entertained. It is 
possible that, during the time the disease was still 
active, the walls of these popliteal vessels were 
damaged. A localized proliferation of the intima 
at such a site might in time be responsible for a 
piling up of platelets, and the gradual formation 
of a mural thrombus, which eventually would 
occlude the lumen completely. The fact that 
gangrene of the feet did not develop in any of the 
cases in which such occlusion took place suggests 
that the process was slow and that collateral cir- 
culation developed as the main vessel gradually 
became obstructed. The experience cited justi- 
fies the conclusion that thrombo-angiitis oblit- 
erans is rarely progressive in a patient who has 


stopped smoking. 


Totals | §24 434 88 40 24 














Percentage of amputations required, 7.6 per cent. 


AMPUTATIONS 


The percentage of amputations required serves 
as the best single criterion of the success or failure 
of a method of treatment for thrombo-angiitis 
obliterans. Unchecked and untreated cases of 
this disease go on to amputation in the vast ma- 
jority of cases. In a study of 460 cases published 
in 1930 (8), it was shown that 64 per cent of all 
such untreated cases had suffered amputation of 
at least one extremity in the first 5 years of the 
disease. A striking reduction in the percentage 
of amputations necessary may be regarded as 
evidence of the merit of a given method of treat- 
ment. 

Forty amputations (7.6 per cent) have been 
performed among the 524 treated cases which 
form the basis of this report. This includes all 
amputations done, no matter where and by 
whom. If patients were temporarily benefited 
but subsequently relapsed and required amputa- 
tion, they are included as failures of the treatment. 
To assume that amputations done in other insti- 
tutions might have been avoided if the patients 
had remained under our care is not justifiable. 
Unless all treated patients are carefully traced, 
many such amputations will not be recorded. 
Thus no statement of the percentage of amputa- 
tions required is reliable unless it is accompanied 
by a corresponding statement of the percentage 
of accurate follow-up of treated patients. Only 
in this way can the probable error be estimated. 
The reader is again referred to Table II which 
shows that 86 per cent of our cases were followed 
from 1 to 10 years. 

Comparative statistics from other clinics are 
unsatisfactory because exact follow-up figures are 
not given. The following statement of the results 
obtained at the Mayo Clinic is quoted in spite of 
this discrepancy. “Statistics for 1928 to 1932 
inclusive disclose an incidence of major amputa- 
tions, at the clinic, of 13.8 per cent of all patients 
suffering with Buerger’s disease, and subsequent 
major amputations of 7.5 per cent, making a total 
incidence of amputations of 21.3 per cent” (3). 
In his recent monograph on thrombo-angiitis 
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TABLE IV.—STUDY OF LEVEL OF AMPUTA- 
TIONS (BY YEARS) 
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1928 7 I 1 6 6 | 4 I 
19290 7 3 I 2 4 | 3 2 I 
1930 3 I I 2 I I 2 
1931 4 I am | I 3 I 2 I 
1932 ew 4 2 2 2 I I 3 2 
1933 | 1 | t I I 
1934 | © mm 
Totals | 40 19 re 16 21 16 4* 19 3 




















*One forearm amputation. 


obliterans, Diez states that he had 21.8 per cent 
failures in 119 cases treated by ganglionectomy 
(4). These figures may be compared with 7.6 per 
cent, the percentage of amputations required 
where patients were treated with injections of 
hypertonic salt solution. 

A more detailed study of the number of ampu- 
tations required gives information of value. Since 
cessation of smoking is included as part of this 
method of treatment, the amputations performed 
have been divided into those who co-operated in 
this respect and those who did not (Table V). It 
is at once apparent that about 50 per cent of the 
patients who required amputation persisted in 
smoking in spite of repeated warnings to stop. 
This striking fact is part of the evidence that the 
use of tobacco is the essential active cause of 
thrombo-angiitis obliterans. 

Table V is also subdivided into first and second 
amputations. Patients who present themselves 
for treatment because of symptoms in a second 
extremity after one has already been amputated, 
are obviously advanced cases of the disease. Four 
hundred and forty-nine patients were first seen 
before an amputation was performed. Sixteen of 
these patients, in spite of good co-operation in 
discontinuing the use of tobacco, nevertheless re- 
quired amputation. This figure represents 3.5 per 
cent of the total number in this group. Several 
of these patients presented extensive gangrene of 
the foot on first examination, and treatment was 
given to make possible a low amputation. How- 
ever, in an unselected group of patients with 





thrombo-angiitis obliterans, this figure (3.5 per 
cent) may be accepted as indicating the percent- 
age of patients in whom amputation is probably 
unavoidable. 

The necessity for amputation of an extremity 
arises from massive gangrene, which makes the 
saving of a useful foot impossible, or from spread- 
ing infection which threatens life. Relief of 
severe pain can now be so completely accom- 
plished by the simple operation of peripheral nerve 
section, that this cause no longer needs emphasis. 
The trend toward conservatism has been greatly 
aided by this valuable addition to our therapeutic 
aids, which will be referred to again. 

Massive gangrene is an indication for amputa- 
tion when it is so extensive that a useful foot can 
no longer be saved, or when the patient’s general 
health is being so undermined by absorption from 
the necrotic foot that life itself is threatened. It 
requires discriminative judgment to decide in 
which instance a conservative policy may be fol- 
lowed and in which a more radical course is wiser. 
It is unjustifiable to lose a patient’s life in an 
attempt to carry conservatism to an extreme. 

The other serious complication which occasion- 
ally defeats conservative efforts and demands 
amputation is spreading infection. When one 
considers how often ulceration of the toes and feet 
occur in thrombo-angiitis obliterans, and that 
poor nutrition of the tissues interferes with re- 
sistance to infection, it is surprising that severe 
spreading infection is not encountered more often. 
On the contrary, individuals with thrombo- 
angiitis obliterans are strikingly resistant to infec- 
tion. Localized infections associated with mod- 
erate temperature can be treated conservatively 
with incision and wet dressings, and in most cases 
will subside. In rare instances infection spreads 
rapidly along tendon sheaths, and in spite of wide 
incision and drainage, advances so rapidly as to 
threaten life. Under such circumstances, the only 
course to follow is high amputation. Table IV 
includes 3 such cases. 

Finally, a word should be said about the level 
of amputation. In the paper published in 1930 
(8), it was pointed out that when amputation be- 
came necessary in cases treated by this method, 
the limb could be removed below the knee in 
practically all cases. The importance of saving 
the knee joint cannot be overestimated. With an 
amputation below the knee, an artificial leg can 
be used without the aid of a cane, and the gait is 
so natural that the patient does not appear to be 
crippled. This fact is of paramount importance 
when the patient again seeks employment, as 
obviously crippled men have great difficulty in 
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TABLE V.—ANALYSIS OF AMPUTATIONS RE- 
QUIRED IN DIFFERENT GROUPS OF PATIENTS 
WITH THROMBO-ANGIITIS OBLITERANS 





























Total Con- 
cases | ampu- | tinued | Srepped 
tations | smoking is 
Early cases with no amputations 
when first seen 449 28 12 16 
Advanced cases with one or more 
amputations when first seen 75 12 7 5 
Totals 524 40 19 21 





finding positions. Of the 40 amputations reported, 
1g were performed by me or at my direction, and 
16 of these were successfully done below the knee 
(Table IV). Of the 20 lower extremity amputa- 
tions listed as done by others, only 4 were per- 
formed below the knee. 


ADDITIONAL METHODS OF TREATMENT EMPLOYED 
IN THE HEALING OF ULCERS 


Ulceration of the toes or foot was present in 
255 of the 524 treated cases (Table VI). Of these 
174 are healed. The remaining 81 are divided as 
follows: 42 patients who had amputations or have 
died; 23 who discontinued treatment; and 16 who 
have been treated only a short while. Excluding 
those who required amputation, all but 3 patients 
who remained under my care for more than a 
year have been completely healed. 

While all of these patients received routine in- 
jections of hypertonic saline solution, certain 
additional measures were employed. All patients 
with ulcers were advised to rest as much as pos- 
sible with the extremity in a horizontal position. 
They were supplied with crutches so that weight 
bearing on the affected foot could be avoided. 
The local treatment in most cases consisted sim- 
ply of cleansing with ether and applying desitin 
ointment.' If there was added infection, immer- 
sion of the affected part in Carrel-Dakin solution 
was occasionally used. In flat wounds which 
showed healthy granulation, strapping across the 
surface with adhesive strips often proved useful. 

The relief of pain caused by ulceration of the 
extremities presents a special problem. Not only 
is there a great deal of spontaneous pain in the 
wound, but the dressing of the exceedingly sensi- 
tive ulcerated area is an ordeal dreaded by the 

patient. In our first attack on this problem we 
attempted to relieve pain by the application of 
ointments containing local anesthetics, but the 
results were so disastrous that we soon discon- 
tinued their use. In most cases ulcers enlarge 


‘Desitin ointment (Desitin Manufacturing Co., Providence, R.I.) 
contains codliver oil and Dakin’s solution in a bland base. 
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TABLE VI.—HEALING OF ULCERS 




















Patient Un- Dead or 
with Healed | healed | ampu- 
ulcers tated 

Typical thrombo-angiitis 
obliterans 224 153 33 38 
Borderline cases 31 21 6 4 
Totals 255 174 | __ 39 42 














rapidly under such ointments and healing is 
markedly delayed. We, therefore, returned to 
the method of producing anesthesia of the ulcer- 
ated area by blocking the peripheral nerves, as 
suggested by the writer in 1922.” Later this 
method was modified by exposing and sectioning 
the nerves instead of injecting them with alcohol. 
This procedure has proved exceedingly valuable 
and satisfactory. Of the 255 cases with ulcers, 25 
had pain considered severe enough to require 
operative relief. The details of this treatment and 
the results obtained have been published else- 
where (5) but they may be briefly summarized. 
The nerves were exposed by small incisions above 
the ankle, sectioned, and immediately sutured. 
Primary union of the operative wounds was al- 
most invariably obtained. Relief of pain was 
complete in practically all cases. Since only the 
intrinsic muscles of the foot were paralyzed, no 
interference with walking resulted from the opera- 
tion. The sensitive wound surfaces became anes- 
thetic, they could be cleaned and dressed without 
pain, and appeared to heal more rapidly. No 
trophic ulcers resulted, and return of sensation 
in the feet took place in approximately a year. 
By this simple operation, the problem of severe 
pain can be met and overcome. It is no longer 
necessary to amputate an extremity for this rea- 
son alone. 

It is important to emphasize that in many cases 
the ulcers healed have been of enormous size. 
Photographs of several such healed ulcers illus- 
trate this point. In all of the cases selected for 
illustration, the disease was far advanced and 
impairment of circulation was extreme. Never- 
theless, by persistent treatment with injections 
of hypertonic saline solution and the additional 
measures described, satisfactory and lasting heal- 
ing of the wounds has been achieved. Recur- 
rence of ulceration has been infrequent, and 
occurred chiefly in those patients who resumed 
smoking. 


2?The method of producing anesthesia of an ulcerated area to relieve 
pain by nerve block was published by the writer in 1922 as a supposedly 
original contribution. Only a few months ago I discovered that Quénu 
had thought of the same procedure in 1893. He reported its use in three 
cases in 1910 (6, 9) and apparently never again called attention to it. 
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OTHER CRITERIA OF IMPROVEMENT 


While preservation of the extremities and the 
healing of ulcerative and gangrenous lesions are 
the most convincing evidence of the value of the 
intravenous saline method of treatment, other 
evidences of improvement may also be cited. 
These consist of relief of pain, improvement in 
walking, increased oscillometer readings, increased 
temperature of the involved extremities, return of 
pulsation or development of new pulsations in the 
feet, improved growth of the nails, and marked 
improvement in the general health of the indi- 
viduals. Four hundred and thirty-four or 83 per 
cent of the 524 patients treated responded to a 
greater or lesser degree in this manner. A few 
typical instances are cited as fair examples of 
what may be expected. 


D. W., aged 39 years, a window cleaner by trade, was 
first seen in April, 1931, at which time he complained that 
for 6 months he experienced increased difficulty in walk- 
ing. He could walk only one block without stopping on 
account of pain in the left calf. There was no history of 


migrating phlebitis or of any other serious illness. Since- 


the age of 14 years, he had smoked about 20 cigarettes 
a day. 

Examination revealed a well nourished young man. The 
general physical examination was negative. Both femorals 
and the right popliteal arteries were pulsating. The left 
popliteal was closed. The right anterior tibial was open. 
There was no other pulsation in the right foot, and no 
pulsation in the left foot. There was a small ulcer on the 
left big toe. The oscillometer readings were: left calf, 1; 
left ankle, 0; right calf, 9; right ankle, 6. (Average normal 
oscillometer readings are calf, 10; ankle, 5.) 

Shortly after treatment was begun, gangrene of the left 
first and second toes developed. The patient was admitted 
to the hospital and conservative treatment was continued 
until sharp demarcation of the gangrenous area had oc- 
curred. He was then returned to the Out-Patient Depart- 
ment where he was given crutches and advised to rest as 
much as possible. Saline injections were continued three 
times a week, and, after the gangrenous tissue sloughed 
away, desitin was applied to the ulcerated surface. By 
March, 1932, 11 months after treatment was begun, the 
foot was entirely healed. In April, 1932, he could walk 
five blocks without stopping, and the oscillometer readings 
were: left calf, 14; left ankle, 34; right ankle, 8. 

Treatment was reduced to twice a week and in July to 
once a week. At this time he was allowed to return to 
work. Treatment was discontinued entirely in December, 
1932. In March, 1934, he was examined. He reported 
that he was working regularly, was not smoking, and that 
his foot had remained healed for 2 years. He had no pain 
and could walk fifteen blocks without stopping. The 
oscillometer readings were: left calf, 3; left ankle, 114; 
right ankle, 7. 


Thus in spite of an oscillometer reading of o 
and gangrene of two toes, complete healing was 
accomplished in 1 year, and the substantial im- 
provement of circulation has continued for 3 


years. Patient is entirely free of symptoms and 
fully restored economically. 


H. F., aged 30 years, operator, first seen in February, 
1927, gave a history of intermittent claudication for 6 
months and severe pain in the right foot for 3 weeks. There 
was no ulceration. He had smoked twenty cigarettes a 
day since the age of 14 years. No history of other serious 
illness and no history of migrating phlebitis. 

General physical examination was negative. The circu- 
lation in the left lower extremity was relatively normal. 
The right femoral and popliteal vessels were open but 
there was no pulsation at the right ankle. The right foot 
was very cold and blue. The oscillometer readings were: 
left calf, 6; left ankle, 34; right calf, 114; right ankle, o. 

This patient was advised to rest in bed and was started 
on saline injections three times a week. After 6 weeks of 
treatment he was much improved, and the pain was much 
less severe. In April his foot was noticeably warmer and 
the nails showed signs of new-growth. In July, 5 months 
after treatment was begun, he was allowed to return to 
work. In April, 1928, he could walk eight blocks without 
pain, and the return of a feeble pulse was noted in the 
right anterior tibial artery. The oscillometer readings 
were: left calf, 6; left ankle, 5; right calf, 3; right ankle, 1%. 

At this time treatment was reduced to once a week, and 
it was discontinued entirely in November, 1928. He has 
been repeatedly examined since then, the last time in May, 
1934. He is working regularly, he does not smoke, he can 
walk six to eight blocks rapidly and any distance slowly, 
and is entirely symptom free. The right anterior tibial 
pulse is open and the oscillometer readings are: left ankle, 
4%; right calf, 4; right ankle, 1. 


This patient was a precarious case when first 
seen, with a cold blue foot and a zero oscillometer 
reading at the ankle. He was completely restored 
in 18 months and has now continued in excellent 
condition without any recurrence for seven years. 


D. P., merchant, aged 32 years, was first seen in April, 
1930, at which time he gave a history of migrating phlebitis 
of both legs for a year. Ulceration had been present on the 
big toe of the left foot for 3 months, and on the big toe of 
the right foot for 3 weeks. He had been treated with 
typhoid vaccine injections and administration of large 
quantities of fluid by duodenal tube without benefit. He 
smoked about twenty cigarettes a day. 

Examination showed a well nourished young man. Cir- 
culation of the upper extremities was normal. Both femora 
and both popliteal arteries were open. A good pulsation 
was felt on the outer side of the left ankle. No other pul- 
sations could be felt in either foot. There were two gan- 
grenous ulcers on the left big toe, each of which measured 
2 centimeters in diameter. There was a single gangrenous 
ulcer of the same size on the right big toe. There was a 
smaller ulcer on the right second toe. The oscillometer 
readings were: left calf, 514; left ankle, 214; right calf, 4%; 
right ankle, 1%. 

He was admitted to the hospital and treated with rest 
in bed, intravenous injections of hypertonic saline solution 
three times a week, and surgical care of the ulcers. In 2 
months the left foot was entirely healed with only a small 
ulcer on right big toe. At this time he was discharged from 
the hospital and subsequent treatment was continued at 
the office. 

In December, 1930, after 8 months of treatment, the 
right foot was also healed. At this time the patient could 
walk three blocks without stopping. A good pulsation was 
now felt on the outer side of the right foot, and the pulsa- 
tion on the outer side of the left foot was improved. Oscil- 
lometer readings were now: left calf, 5; left ankle, 2%; 
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right calf, 5; right ankle, 14. The treatments reduced to 
once a week were continued until September, 1932. 

Examination at this time revealed good pulsations in 
both feet. The oscillometer readings were: left ankle, 214; 
right ankle, 14. Walking had shown further striking im- 
provement. He was last examined in June, 1934. He had 
remained in good condition without treatment and was 
active in his business. There had been no recurrence of 
trouble in his feet. The pulses were present, as previously 
noted, in both feet. The oscillometer readings were: left 
ankle, 3; right ankle, 2. 


This patient had fairly advanced thrombo- 
angiitis obliterans, with gangrenous ulcers on both 
feet when first seen. After 8 months of treatment, 
both feet were healed and there was improvement 
in walking. Four years after treatment was first 
begun, he is in excellent condition, without recur- 
rence of trouble in his feet, and is able to carry on 
his business without hindrance. 


C. F., printer, aged 48 years, was first seen July 14, 1932. 
Eight years previously he began to have intermittent 
claudication in the left leg. This was followed by gangrene 
of the left foot and loss of the first, second, and third toes 
of this foot. During the next 7 years, ulceration of the 
fingers of both hands occurred from time to time, and 
healed spontaneously. Three months before he was first 
seen, he began to have intermittent claudication in the 
right leg after walking one block. Following this, gangrene 
of the four inner toes of the right foot developed, and at 
the same time gangrene of the terminal portion of both 
thumbs and the right index finger set in. He had been a 
heavy smoker since the age of 12 years. 

Examination showed an emaciated middle aged man. 
All vessels were open in the upper extremities, but the 
radials were very small. There was gangrene of the ter- 
minal phalanges of both thumbs and a gangrenous lesion 
on the dorsal surface of the right index finger. Both 
femorals and both popliteals were open. No pulsation 
could be felt at either ankle. There was an extensive area 
of gangrene involving the inner four toes of the right foot 
extending on to the dorsum and plantar surface of the 
foot. The oscillometer readings of the lower extremities 
were: left calf, 3; left ankle, %4; right calf, 2; right ankle, 
very very faint. 

This patient was admitted to the hospital, and because 
of the severe pain, section of the nerves of the right foot 
was performed. Complete relief of pain in the foot resulted 
from this operation, but some pain in the gangrenous fin- 
gers persisted. He received injections of saline three times 
a week and surgical care of the wounds. Healing was rela- 
tively rapid. Nine weeks after his admission to the hospital 
he was discharged with a fairly clean granulating wound 
on right foot measuring about 4 by 2 inches. Subsequently, 
the saline injections were continued at the office three 
times a week. 

In November, 1932, after 5 months of treatment, all the 
fingers were healed and the ulcer on the right foot measured 
1 by % inch. In February, 1933, after 8 months of treat- 
ment, the right foot was entirely healed. Patient was 
allowed to walk and return to work at this time. His treat- 
ment was reduced to once a week and has been continued 
until the present time. He was examined in April, 1934, 
and appeared in excellent condition. He has been working 
without interruption and has had no recurrence of ulcers 
on his foot. Sensation in the right foot has returned almost 
completely. There is still no pulsation in either foot. The 
oscillometer readings are: left ankle, 34; right ankle, 34. 
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This patient represented an advanced instance 
of thrombo-angiitis obliterans involving all four 
extremities, with extensive gangrenous ulcers on 
three extremities. After 8 months of treatment, 
all his wounds were healed and he was allowed to 
return to work. He has remained in excellent 
condition since then, without recurrence of 
trouble. It is noteworthy that improvement was 
accomplished in this case in spite of very serious 
impairment of circulation. 


H. H., barber, aged 40 years, was first seen March 14, 
1924. For 6 months he had intermittent claudication of the 
left leg and pain in the left big toe. Three weeks before he 
was first seen, the toe was cut by a chiropodist and an 
extensive wound resulted. Since then pain had been very 
severe and could not be relieved with large doses of seda- 
tives. Patient had been a heavy smoker since boyhood. 

Examination revealed a fairly well nourished man who 
was suffering severely. Circulation of the upper extremi- 
ties was normal. Both femoral and the right popliteal 
arteries were open. The left popliteal was closed. No pul- 
sation could be felt in the left foot. This foot was swollen 
and there was an ulcer on the dorsal surface of the big toe 
which measured 2 centimeters in diameter. Treatments 
with injections of hypertonic saline solution were begun 
in March and were given three times a week. In May, 1924, 
injection of the posterior tibial nerve with alcohol was 
carried out for relief of pain. Treatment was continued 
with the patient ambulant on crutches, and by the end of 
September, 1924, the ulcer was completely healed. At this 
time the patient returned to business and has continued at 
his regular occupation during the 10 years since then with- 
out interruption and without any recurrence of trouble in 
the foot. He has been examined from time to time, and, 
on his last examination, in February, 1932, both pulses 
were present in the right foot. There was still no pulsation 
in the left foot. The oscillometer readings were as follows: 
left calf, 1; left ankle, 14; right ankle, 3. 

A letter was received from this patient in February, 
1934. He stated he could walk from ten to twelve blocks 
without stopping; was continuing at work asa barber; and 
had had no recurrence of trouble in his feet. 


This case is presented because it illustrates that 
in spite of marked impairment of circulation, 
healing was accomplished in a period of 7 months, 
and that during a follow-up period of 10 years no 
recurrence of trouble in the feet was noted. 

Unfortunately advanced cases of the disease 
frequently do not begin to show improvement 
until treatment has been given for 6 weeks or 
longer. Many such individuals become discour- 
aged and discontinue treatment before an ade- 
quate trial can be made. These constitute the 
majority of the cases listed as unimproved. It is 
important to inform patients at the start that 
improvement in their symptoms will not be 
apparent immediately, and that they must have 
patience and persistence. In due course of time 
improvement begins, and then there is no further 
trouble in persuading them to continue with the 
treatment. 
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DANGERS AND CONTRA-INDICATIONS 

It may be confidently stated that the treatment 
of patients with thrombo-angiitis obliterans by 
means of repeated intravenous injections of 
hypertonic saline solution is absolutely without 
danger or harmful effect. Over 5,000 injections 
of this kind are given every year by me, or under 
my direct supervision, and the total number of 
treatments which have been given is well over 
35,000. There have been no deaths nor accidents 
of any kind. Infrequently a patient treated in 
the Out-Patient Department of the hospital 
developed transient jaundice, which disappeared 
on cessation of injections, without any sequele. 
No explanation of this jaundice has been found; 
it is puzzling since no instance of jaundice ever 
appeared in the large number of cases treated in an 
exactly similar manner in my private practice. 

Thrombosis of the superficial vein at the site 
of injection will take place if the vein is unduly 
traumatized or if the patient continues to smoke. 
With reasonable care and good co-operation by 
the patient, it is frequently possible to use the 
same vein for months without any difficulty. 

This method of treatment has not been em- 
ployed if patients presented evidence of serious 
cardiac or renal disease. It is contra-indicated in 
patients over 60 years of age. It has no place in 
the treatment of Raynaud’s disease or other allied 
vasomotor and trophic disturbances. 

A discussion of the rationale of this method of 
treatment is purposely avoided in this paper, as 
it rests on theoretical grounds, and the positive 
results obtained speak for themselves. It is only 
necessary to answer the following criticism by 
Brown and Allen of the Mayo Clinic which ap- 
peared in 1928: “It is probable that much of the 
relief which is obtained from various forms of 
intravenous solutions owe whatever effectiveness 
they may produce to certain contaminations and 
non-specific protein reactions” (2), and which is 
repeated by Brown in 1934, “ Injections of hyper- 
tonic salt solution have been used with good re- 
sults. In my opinion, their efficacy depends on 
the mild fever induced” (3). Many of my patients 
have been treated for weeks and months in the 
hospital and temperatures have been recorded 
carefully. Any temperature reaction after injec- 
tion is exceedingly rare. There are no chills and 
nothing to indicate a foreign protein reaction. 
Evidence in support of the statements quoted 
above is completely lacking in my experience. 

A brief statement may be added pointing out 
the advantages of the method of treatment em- 


ployed in this series of patients. It is a simple 
form of treatment, requiring no expert knowledge 
or technique, and can be carried out by any 
physician in his office. It subjects the patient to 
no dangerous operation, requires no hospitaliza- 
tion, and unless the condition is advanced, does 
not even require cessation of employment. It is 
absolutely safe, and, for its successful use requires 
only reasonable care, persistence, and patience. 
SUMMARY 

During the past 10 years, 524 patients with 
thrombo-angiitis obliterans have been treated by 
means of repeated intravenous injections of 5 per 
cent sodium chloride solution. 

Improvement has resulted in 434, or 83 per 
cent, of these cases, evidenced by cessation of 
pain, improvement in walking, increase of oscil- 
Jometer readings, increased temperature of ex- 
tremities, healing of ulcerations, and reopening 
of obliterated vessels. 

No dangerous reactions or untoward results 
have been noted in over 35,000 injections. 

Seven and six tenths per cent of all patients 
treated have required amputation of an ex- 


tremity. 
y CONCLUSIONS 


Thrombo-angiitis obliterans is not a progressive 
disease if patients discontinue the use of tobacco. 
Repeated intravenous injections of hypertonic 
salt solution is a simple and effective method of 


treatment for this condition. 
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JEJUNAL DIVERTICULOSIS? 


RAYMOND S. ROSEDALE, M.D., M.S. (Mepicrne), BurraLo, NEw York 
Associate Pathologist, Buffalo City Hospital 


ULTIPLE jejunal diverticulosis is a 
I rare condition. The diverticula are out- 

pouchings of the gut wall which possess 
mucous membrane that is continuous with that 
of the intestine. When situated on the mesenteric 
aspect of the intestine, as virtually are all the 
acquired diverticula, they have been character- 
ized erroneously as mesenteric cysts. The term 
“diverticulosis” is strictly applicable to the con- 
dition of multiple uncomplicated diverticula. 

Jejunal diverticula may be divided into two 
distinct anatomical groups: the congenital and 
the acquired. The acquired often referred to as 
“false” are those said to be postnatal in origin. 
Their walls consist of only a fraction of the ana- 
tomical layers of jejunum, usually the circular 
and longitudinal muscle tunics are absent. 

Congenital jejunal diverticula result from 
inco-ordinated embryological development. Their 
walls are composed of all layers of the normal 
jejunal wall. Only a few have been reported 
(J. L. Hunter, Buchwald and Janicke, Miller, 
and Somerford). They are most often single and 
usually are situated on the free border. Lewis 
and Thyng, as well as Poncher and Milles, suggest 
that these originate from pinched-off nodes of 
epithelium during the development of the in- 
testine. 

The earliest references to false diverticula ac- 
cording to Fischer, are those of Sommering in 
1794, and Voigtel in 1804. 

Case collected 17 recorded cases up to 1920, 
Terry and Mugler 19 in 1921, Helvestine 27 in 
1923, Sheppe 30 in 1924, Watson 24 in 1924, 
Rothschild 33 in 1925, whilst Godard in 1927 had 
evidence of 50 cases. The above collections con- 
tain several cases in common. To date the author 
has been able to find a total of 71 recorded cases. 


INCIDENCE 


Jejunal diverticulosis probably occurs more 
commonly than one would judge from the avail- 
able reports. 

The incidence must be ascertained from radio- 
logical and anatomical studies because the clinical 


picture is not characteristic. However, from 
radiological study alone the condition may not 
even be suspected. This is exemplified in Boling’s 
patient, a man 58 years of age, whose pre- 
operative diagnosis was ruptured duodenal ulcer, 


or incomplete intestinal obstruction. On ab- 
dominal exploration 250 to 350 jejunal diverticula 
were seen and an enterostomy was performed. 
Several months later X-ray studies failed to 
demonstrate the diverticulosis. 

A similar attack occurred 9 months later and 
this time 153 centimeters of jejunum was resected. 
This bore 53 diverticula which were considered 
to be larger than when first examined. In our 
second case also, X-ray study did not demonstrate 
the diverticulosis. 

Fraser found only one instance of jejunal 
diverticulosis in 5,000 case records in the Royal 
Victoria Hospital of Belfast. He gives the fol- 
lowing relative frequency of occurrence of diver- 
ticula in the gastro-intestinal tract, the first 
named being the most common: colon, Meckel’s, 
duodenum, pharynx, esophagus, stomach, jeju- 
num. Helvestine also believes that jejunal and 
ileal diverticula are the rarest of those in the 
alimentary tract. Gardinier and Sampson studied 
the figures of three large institutions in this coun- 
try and those of the City Hospital of Dresden and 
found 16 cases of acquired diverticula of the small 
intestine in 14,068 autopsies. Sir Arthur Keith 
has stated that there are six specimens of jejunal 
diverticula (one, that from an ox) in the Royal 
College of Surgeons of England Museum, and in 
the museums of the various medical schools in 
London. Larimore and Graham reported finding 
jejunal diverticula in 3 of 3,446 complete gastro- 
intestinal X-ray studies. Case, in 6,874 complete 
X-ray examinations, found 4 cases of jejunal 
diverticulosis (2 of these were confirmed at opera- 
tion) and in 1 case diverticulosis of both the jeju- 
num and ileum. In the same series he found 
diverticula. of the duodenum eighty-five times. 

In 5,000 autopsies at the Buffalo City Hospital, 
jejunal diverticulosis has been found only three 
times; 5,000 complete gastro-intestinal radiolog- 
ical studies did not reveal one case. 


ETIOLOGY 


Klebs, in 1869, pointed out a relationship of the 
diverticula to vessels. Since this time many 
theories of origin have been advanced. These 
have been reviewed by Fischer, Beer, Helvestine, 
and Fraser. 

Fraser concluded from his studies that the 
causative factor is “increased intra-intestinal 


1From the Pathology Department of the Buffalo City Hospital, and the University of Buffalo, Buffalo, New York. 
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tension acting along the channel for the artery 
where the longitudinal muscle is divaricated.” 
He has pointed out that in the jejunum, the longi- 
tudinal muscle fibers do not completely invest the 
bowel as do the circular fibers, but tend to lie in 
strands which are more or less well separated from 
one another, and are completely missing at the 
mesenteric border. The vessels enter the wall of 
the jejunum where the longitudinal muscle fibers 
are defective, and these points of entry may be 
considered as potential sites of herniations. This 
disposition of the muscle bands is well known. 
We fixed a number of jejunal segments and by dis- 
section verified this relationship of the muscle 
fibers. 

Butler concluded from experimental studies 
similar to those of Fraser, that the underlying 
etiological factor is sclerosis of the terminal 
branches of the superior mesenteric artery. He 
thinks that these when sclerotic, cause “traction 
pockets” which with increased intra-intestinal 
pressure, give rise to diverticula. 

Following a somewhat similar technique as 
these two authors, we have been able to produce 
very small pouches on the mesenteric side of the 
jejunum, but the intra-intestinal pressure re- 
quired was greater than would develop during 
life. The results of this work will be incorporated 
in a later communication. 


PATHOLOGY 


As stated, the acquired diverticula almost al- 
ways are found on the mesenteric side of the 
small bowel. They apparently begin as hernia- 
tions of the mucosa, tunica propria, and muscu- 
laris into defects of the circular and longitudinal 
muscular layers. As they enlarge, the villi tend 
to become shorter. The fundus of the individual 
diverticulum extends between the leaves of the 
mesentery, and it may push forward and overlie 
the jejunal wall. Several small diverticula may 
coalesce, and the common fundus exhibit a par- 
tial cleft which later is obliterated. 

The diverticula may range from several to 
several hundred. Both ileum and jejunum ex- 
hibited diverticulosis in several reported cases. 
Jejunal diverticulosis with multiple diverticulosis 
of the colon has been reported by Butler, and E. 
A. Johnson. In this regard also, DeWitt Stetten 
has described the case of a 38 year old woman 
with two false diverticula on the mesenteric side 
of the “upper ileum” associated with multiple 
diverticulosis of the colon. 

The microscopic picture of the uncomplicated 
acquired diverticulum varies somewhat. Butler 
stated that in the small beginning diverticula, 
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both the longitudinal and circular muscle fibers 
are present but thin. In the well advanced cases, 
the wall consists only of mucosa, muscularis 
mucose, and serosa. There may be diminution 
in size of the epithelium and the villi. The bowel 
wall contiguous to the diverticula usually shows 
no departure from the normal; Helvestine has 
reported diminution in the amount of the circular 
muscle. 

Since the acquired diverticula are devoid of the 
muscular tunics proper, intrinsic peristalsis cannot 
occur. Because of this and their bottle-neck type 
of mouths, they tend to act as stagnant pools in 
the course of the jejunal stream. Radiological 
findings in some reported cases bear this out. 
Their emptying necessarily must depend on trans- 
mitted peristalsis from contiguous coils of in- 
testine. 

Complications of jejunal diverticulosis do not 
occur frequently. 

Inflammation in one or more diverticula has 
been reported by Braithwaite, Case, Fischer, and 
Butler. Gardinier and Sampson thought that in 
a case they reported inflammation of a diverticu- 
lum gave rise to chronic mesenteritis, which in 
turn caused ‘‘an angular bending of the intestine”’ 
and partial obstruction of its lumen. 

An enterolith in a diverticulum was held re- 
sponsible for intestinal obstruction by Terry and 
Mugler, and also C. M. Watson. Perforation of 


a diverticulum was reported by Butler in 3 cases 


of jejunal diverticulosis. 


CASE REPORTS 


CasE 1. T. P. A white male, aged 60 years, entered 
the Buffalo City Hospital, June 9, 1925, with complaints 
of frequency, urgency, terminal hematuria of 3 months’ 
duration, pain in the back, and partial aphonia. He had 
lost 20 pounds in weight. 

There were no symptoms referable to the gastro- 
intestinal tract other than anorexia. Emaciation was 
marked. Some of the teeth were carious. The pupils 
were irregular but reacted to light and accommodation. 
The heart was enlarged slightly to the left and there was 
a double aortic murmur. The patellar reflexes were slug- 
gish. Cystoscopic examination revealed an infiltrating, 
firm, friable, reddened mass in the bladder. A biopsy of 
this was reported ascarcinoma. Urinalysis: specific gravity 
1.018, albumen ++, blood ++. Blood Wassermann, 4 
plus. Hemoglobin 60 per cent (Tallquist), white blood 
cells 23,200. 

Hematuria continued and the clinical course was pro- 
gressively downward. There was some blood in the sputum. 
Laryngoscopic examination was not possible because of the 
patient’s weakness. Death occurred June 21, 1925. 

Autopsy was performed 6 hours after death. 

The anatomical diagnoses were: luetic mesoaortitis with 
aneurism of thoracic aorta; carcinoma of the urinary 
bladder; pulmonary emphysema, chronic fibrous pleurisy, 
chronic interstitial nephritis, cardiac hypertrophy, multiple 
diverticulosis of the jejunum, Tznia saginata infestation. 





ROSEDALE: 


Fig. 1. Photograph of portion of jejunum of Case 1. 
Multiple diverticula. Arrow indicates head of Tenia 
saginata. 


There were 24 thin walled diverticula in the first 3 feet 
of the jejunum—some were pea sized, others were as large 
as a horse chestnut. They all were on the concave aspect 
of the bowel and projected between the leaves of the 
mesentery. Branches of the mesenteric vessels were in 
relation to their fundi. The ostia of the diverticula varied 
in diameter from 1.4 centimeters to 0.2 centimeter and 
opened into the intestinal lumen. The villi, when present 
in some of the diverticula, were atrophic. The mesentery 
did not contain an unusual amount of fat. The mesenteric 
lymph nodes were slightly enlarged and partly fibrosed. 
The mesenteric arteries were not sclerotic. 

A Tenia saginata, 55 inches long, lay coiled in the proxi- 
mal portion of the jejunum. Its head was attached to the 
ostium of one of the diverticula. 

Microscopically both the longitudinal and circular 
muscle layers tapered rather sharply near the ostia of the 
diverticula and were entirely deficient in their wall and 
fundus. The mucosa rested directly on the serosa which 
exhibited some fibrous thickening. There were no inflam- 
matory changes. 

CasE 2. M. G. A white male, aged 73 years, was ad- 
mitted to the Columbus Hospital, May 10, 1933, complain- 
ing of epigastric pain, nausea and vomiting after meals, 
and dysphagia. There were no other gastro-intestinal 
symptoms. Physical examination was essentially nega- 
tive. The blood Wassermann was 4 plus. X-ray studies 
showed some irregular narrowing of the esophagus and a 
persistent deformity of the pyloric end of the stomach. 
The latter was empty in 4 hours. The 6 and 24 hour films 
did not show any evidence of intestinal diverticula. Death 
occurred June 17, 1933. 

An autopsy was performed 48 hours after death. 

The anatomical diagnoses were: carcinoma of the 
esophagus with extension to the stomach and metastases 
to the liver and regional lymph nodes; luetic mesoaortitis; 
emaciation and anemia; parenchymatous degeneration of 


JEJUNAL DIVERTICULOSIS 


Fig. 2. Photograph of portion of jejunum, Case 2. 
Note four of the larger diverticula. 


the heart, kidneys, liver, and spleen; cardiac dilatation; 
jejunal diverticulosis. 

On the concave aspect of the proximal 16 inches of the 
jejunum, there were 15 diverticula varying in size from a 
small bean to that of a walnut. These were thin walled, 
and their fundi were in relation to vessels. The diameter 
of the ostia was generally about one-fourth of that of the 
diverticula. The mesentery possessed the usual amount 
of fat. The lymph nodes were not remarkable. The 
mesenteric arteries were not sclerotic. 

Microscopically the muscular tunics of the jejunal wall 
tapered in their approach to the diverticula, and in the 
diverticula walls were missing, and the mucosa was in 
direct contact with the serosa. There were no inflam- 
matory changes. 

CasE 3. A white female, aged 62 years, entered the 
Buffalo City Hospital, January 26, 1934, complaining of 
inability to move the left arm and left leg. On this occa- 
sion, as in a previous clinic admission, there was no men- 
tion of gastro-intestinal symptoms. 

There was flaccid paralysis, a bilateral Babinski response, 
and hyperactive knee jerks. The heart was enlarged to the 


Fig. 3. Photograph of contrast X-ray study of portion 
of jejunum of Case 3. Note the valves and relatively small 
ostium of the large diverticulum. 
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Fig. 4. Portion of colon of Case 3. Photograph of con- 
trast X-ray study. A great number of diverticula are 
seen. 


left and there was a blowing systolic murmur over the 
apex. The blood pressure was 178/88. Abdominal ex- 
amination was negative. On admission the temperature 


was 99 degrees F., and the pulse 100 per minute; these 


rose terminally to 104.2 degrees and 138 per minute, 
respectively. 

The blood Wassermann was negative. The blood urea 
was 48.9 milligrams per 100 cubic centimeters. Urinalysis 
was not remarkable. There were no X-ray studies. Death 
occurred January 31, 1934. 

The autopsy was performed 7 hours after death. 

The anatomical diagnoses were: general arteriosclerosis, 
coronary sclerosis, cerebral arteriosclerosis with cerebral 
atrophy, multiple diverticulosis of the jejunum and colon, 


Fig. 6. Photomicrograph of one of the smaller diver- 
ticula of Case 2. Note the relation of the vessels to the 
fundus. <4. 


Fig. 5. Photograph of a portion of jejunum of Case 2. 
The mesenteric fat has been dissected away and the 
mesenteric vessels injected with red gelatine to show their 
relation to the diverticula. 


mesenteric defect with herniation of the small intestine, 
chronic bronchitis, pulmonary emphysema, chronic hyper- 
trophic arthritis. 

There were 23 diverticula on the mesenteric aspect of 
the first 20 inches of the jejunum. These varied in greatest 
diameter from 2.5 millimeters to 4.5 centimeters. They 
were thin walled and were in relation to vessels. The 
ostia of the 22 smaller ones were approximately equal to 
their fundus diameters, while the mouth of the largest one 
was one-third the fundus diameter and was guarded by 
two valve like folds. The villi within this one were quite 
atrophic. In the mid portion of the mesentery there was 
a defect measuring 8 by 11 centimeters. The borders of 
this were fibrously thickened and a loop of small bowel 


le 


Fig. 7. Photomicrograph of a small diverticulum of 
Case 3. In the fundus the muscle tunics are entirely 
defective. <4. 
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protruded through this defect. The mesentery possessed 
a slightly increased amount of fat. The mesenteric arteries 
were not sclerotic. The lymph nodes were not remarkable. 
in the colon also there were about 250 thin walled diver- 
ticula which varied in size from 0.5 to 2.0 centimeters in 
their greatest diameters. 

The microscopic picture of the jejunal diverticula was 
-imilar to those of the 2 other cases. 


In 5,000 autopsies, multiple diverticulosis was 
‘ound only three times. Of these 3 patients, all 
of whom were in the fifth decade, 2 had organic 
syphilis. The microscopic features were similar 
in all 3 cases. 

In relation to the stated theories of etiology of 
jejunal diverticulosis, it is interesting to note that 
the mesenteric arteries in all 3 cases were not 
sclerotic. Nor was there an unusual amount of 
mesenteric fat. In the third case, where there 
was a mesenteric defect with herniation of the 
lower portion of the jejunum and ileum, it is 
possible that a chronic intermittent intestinal 
obstruction, even of a low degree, could have 
increased the intra-intestinal tension and thereby 
have been an etiological factor, as suggested 
by Butler. 

The relation of the coils of the Tenia saginata 
to the diverticulosis is purely speculative. For 
it to have been a causative factor, we must assume 
that the tenia was there a long time, and that it 
was responsible for an increase in the intra- 
intestinal tension. Although this seems to us to 
be highly improbable, cases have been reported 
in which the tenia was considered a factor in 
perforation with peritonitis, from suddenly in- 
creased intra-intestinal pressure. 

The first recorded case of parasitic infestation 
of the jejunum with multiple diverticulosis is 
that of Goinard and Courrier. Their patient died 
following an operation to relieve what clinically 
appeared to be a bowel obstruction. In the lumen 
of the jejunum and in the intra-epithelial cysts 
within diverticula, there were “segmented eggs, 
larva and blastomeres,” of the Strongyloides 
intestinalis. These authors thought that the 
parasites were in some way a cause of the diver- 
ticulosis, but freely admitted a lack of proof for 
this assumption. 

Constipation has been charged with contribut- 
ing to the development of diverticulosis through 
increasing the intra-intestinal pressure. In di- 
verticulosis of the colon, chronic constipation 
would seem to be more definitely established as a 
causative factor than in jejunal diverticulosis. 
A history of constipation was conspicuously 
absent in each of our cases. 

Most patients with jejunal diverticulosis are 
‘ree from gastro-intestinal symptoms. In some 
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recorded cases there has been pain 1 to 3 hours 
after eating, nausea, vomiting, distention, and 
borborygmus relieved by change in body posi- 
tion. Other reported symptoms are melena, con- 
stipation, and in 2 cases (Braithwaite and Mac- 
Kechnie) a fecal taste associated with vomiting. 
Some have presented a syndrome interpreted as 
a low grade intestinal obstruction which required 
surgical intervention. In general the symptoma- 
tology, when present, may be said to resemble 
that of the so called chronic duodenal ileus. The 
most positive diagnostic criterion is the finding of 
multiple pouches with fluid levels in the midab- 
domen, with the use of the roentgen ray and radio- 
opaque meal. Our cases like the majority of those 
reported were symptomless. 


SUMMARY 


1. The literature concerning jejunal diverticu- 
losis has been reviewed and the incidence, pa- 
thology, and symptomatology discussed. 

2. Three cases of jejunal diverticulosis have 
been presented. 

3. One of these, so far as we know, is the fourth 
recorded case of multiple diverticulosis of both 
the jejunum and colon in the same individual. 
One is the second recorded case of jejunal diver- 
ticulosis with an associated parasitic infestation 
of the jejunum. 
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PRIMARY NEOPLASMS OF THE FEMALE URETHRA' 
JOHN G. MENVILLE, M.D., RochEsTeER, MINNESOTA 


the female urethra enjoys a relative immun- 

ity to malignant disease. However, it has 

heen suggested that clinicians have either failed 

to recognize the lesions or failed to report them. 

In general, primary neoplasms of the female 

urethra are divided into two groups: carcinoma 
and sarcoma. 


Je Tema from the reports in the literature, 


CARCINOMA 


The first carcinoma of the urethra was reported, 
in 1833, by Boivin. The early reports were in 
some cases so incomplete and their evidence so 
unconvincing that a correct estimation of the le- 
sions is impossible. Among some of the interest- 
ing articles published are those of Whitehouse, 
Percy, Shaw, Palmer, Scholl and Braasch, Miku- 
licz-Radecki, and Counseller and Paterson. 


ETIOLOGY 


The etiology of carcinoma of the urethra is un- 
known. From the anatomical structure it is pos- 
sible for carcinoma to arise from the mucous mem- 
brane, para-urethral glands, and their correspond- 
ing ducts. Since the majority of early lesions are 
located near the meatus, and since the large per- 
centage of lesions are of the squamous cell type, 
it is possible that the para-urethral duct emptying 
on either side of the external urethral orifice 
which is susceptible to infection and trauma is a 
frequent seat of the primary growth. 

Predisposing factors. Ehrendorfer, in 1899, 
called attention to local inflammatory processes, 
trauma, fissure and scars produced by labor as 
predisposing factors. Venot and Parcelier re- 
viewed 87 cases and noted that in 45 of 47 cases 
the patients were married. Of the patients with 
children, the average number was 5. Nine of 
the 10 patients in the present series were married. 
Four of the patients had one or more children. 

Urethral caruncle as a causative factor is still 
questionable. The term ‘‘caruncle” as used by 
many physicians, is ill defined, and in spite of the 
cases reported as arising from caruncles, it is 
questionable whether the original lesions were 
true caruncles. Although it is possible for benign 
growths of the urethra to undergo malignant 
change this condition is thought improbable. 
Chronic irritation produced from infection and 
trauma, as in malignant lesions elsewhere in the 
body, should be considered as important factors 
predisposing to malignant change. 


INCIDENCE 


Counseller and Paterson, in February, 1933, 
with their 12 cases increased the total number of 
authentic cases to 136. Pomeroy, in 1934, re- 
ported 3 cases. The present series of 10 cases 
brings the total to 149. English, in 1907, found 
3 cases in 4,000 autopsies. In approximately 
43,000 admissions to the Sloane Hospital for 
Women from 1919 to 1934, only 1 case of carci- 
noma of the female urethra was found. 


AGE 


Venot and Parcelier, in their review of 87 cases, 
report an average of 53.4 years. Mikulicz- 
Radecki, in 14 cases, report 6 over 60 years, 6 be- 
tween 40 and 60 years, and 2 under 40 years. 
Counseller and Paterson, in 12 cases, report an 
average of 52 years. In the present series of 10 
cases, the average is 55.5 years. Therefore, the 
average age in 109g cases is 53.4 years. 


LOCATION 


In many of the reported cases and in 4 cases of 
the present series, it is impossible to identify the 
original site of the malignant growth because 
when first seen the lesion was so advanced that it 
involved both the anterior and posterior urethra. 
In 5 of the ro cases studied, the lesion was lo- 
cated in the anterior urethra. A survey of the 
cases in the literature leads one to believe that 
the large majority of lesions are located either in 
the anterior urethra or in the entire urethra. 


SYMPTOMS AND SIGNS 


No essential difference has been noted between 
the symptoms and signs of carcinomata and 
adenocarcinomata of the female urethra; and for 
this reason they are studied clinically as a 
group. 

Carcinomata of the urethra grow slowly and 
present no characteristic early symptoms or 
signs. The majority are first seen by a physician 
in the late stages of the disease, yet the complaints 
are of relatively short duration. The extent of the 
lesion as compared with the recent development 
of signs and symptoms has, in the past, been the 
most important diagnostic aid. Growths at or 
near the meatus produce visible tumefactions 
which are often the first indication of the disease. 
Of the 5 cases presenting lesions in the anterior 
urethra, in the present series, 3 complained of 


1Work: done in the Squier Urological Clinic, Presbyterian Hospital, New York. 
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Fig. 1. P. N. 1819. The photomicrograph’ presents 
clumps of small round or oval cells which have a tendency 
to form glands and secrete mucin. There is but a slight 
variation to be noted in the size and in the shape of these 
cells. X85. 


tumefaction in the urethra as one of the first 
symptoms and signs. 

A survey of the symptoms and signs obtained 
from the present series of 10 cases is as follows: 


Cases Per cent 
. Difficulty or retention of urine. oe 60 
. Hematuria....... es ee 40 
3. Tumor or metastasis... . att 40 
S| 40 
. Frequency. , 20 
. Watery discharge from the meatus... .. 20 


It is interesting to note that of the 6 cases in 
which there was difficulty in voiding or of reten- 
tion of urine, 5 presented either papillary growths 
or annular growths involving the entire urethra. 
The sixth case presented irregular elevations in 
the urethra with marked periurethral induration. 

Of the 4 cases complaining of pain or dysuria, 
only 2 presented ulcerated lesions. Incidentally, 
only 2 of the 4 cases with tender growths pre- 
sented surface ulceration. 

In general, the symptoms and signs of carci- 
noma of the female urethra are those of obstruc- 
tion, visible tumor mass, or chronic irritation pro- 
duced either by infection or trauma. 

It must be remembered, however, that a visible 
metastasis may be the first complaint of the pa- 
tient. Since lymphatic involvement is of such im- 
portance it may be mentioned that the lymphatics 


AND OBSTETRICS 


Fig. 2. P. N. 5879. The photomicrograph presents a dif- 
fuse arrangement of round-oval cells. The cells are infil- 
trating in a disorderly arrangement. In other sections of 
the tumor the cells have a tendency to form glands and 
secrete mucin. X85. 


of the female urethra drain into the external iliac, 
hypogastric, and sacral nodes (Rouviere). 


CASE STUDIES 


Of the 10 following cases, 2 (P.N. 20863 and 
30375) have previously been mentioned by Stout 


(21) in his textbook Human Cancer. The author 
has permitted the use of the cases in the present 
study. Dr. F. Carter Wood has kindly given per- 
mission to use the cases obtained from St. Luke’s 
Hospital. The remainder of the cases have been 
studied with the permission of the various sur- 
geons whose names are recorded with each case. 


Path. No. 1819 (Dr. J. Rathbone). A colored female, 63 
years of age, was admitted to the Squier Urologic Clinic 
March 8, 1933, complaining for 3 months of difficulty and 
delay in starting the urinary act. The patient was able to 
void more freely if she was relaxed. The patient was not 
married. 

An old looking woman presented on examination a 
dark red, pedunculated, soft, smooth mass, protruding 
from the urethral orifice. The mass was attached to a pedi- 
cle on the anterior wall of the urethra. Adjoining the first 
growth was a smaller but similar mass attached by a pedicle 
to the wall of the urethra. At operation March 8, 1933, an 
excision of the tumor masses with a fulguration of their 
bases was performed. The wound healed with no complica- 
tions. The patient was discharged on March 15, 1933. In 
October, 1933, 7 months after operation the patient was 
well and had no complaints. She later left the United 
States and left no forwarding address. 

Microscopic description: There is a solid plexiform, 
strand-like, arrangement of cells. The cells are smal, 
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Fig. 3. P. N. 2227. The photomicrograph presents poly- 
hedral shaped cells with a moderate variation in their size 
and shape. There is a tendency to form monster cells and 
to secrete mucin. Some of the cells are vacuolated. The 
cells are infiltrating in a disorderly manner. X 100. 


round-oval with a slight variation in their size and shape. 
In places the cytoplasm is clear. There is less than one 
mitotic figure per high power field. The cells have a tend- 
ency to form glands and to secrete mucin (Fig. 1). There 
is no keratin, pearl formation, stratification, or intercellular 
bridges. 

Diagnosis. carcinoma with a tendency to form glands 
or adenocarcinoma. 

Path. No. 5879. (Dr. C. Gibson). A female, 58 years of 
age, was admitted to St. Luke’s Hospital on March 16, 
1910, complaining of a tender growth in the urethra which 
had been present for 3 months. The patient noted an asso- 
ciated dysuria and frequency. Although the tumor ap- 
peared to decrease in size, the patient had difficulty in void- 
ing. She was married and had no children. On examina- 
tion the patient did not appear ill but presented a hard, 
congested tender mass, one-half of an inch in diameter, en- 
circling the meatus. The mass was tender and possessed 
an ulcerating surface. At operation a somewhat encapsu- 
lated hard fibrous mass, the size of a walnut, was excised. 
The patient was discharged in good condition on March 22, 
1910. She died in July, 1911, 16 months after operation. 

Microscopic description: The tissue presents a diffuse 
arrangement of cells which are round-oval in shape, mod- 
erate in size, and with a marked variation in the size and 
shape. There are on the average three mitotic figures per 
high power field. The cells have a tendency to form glands 
and mucin. However, in areas, the cells are infiltrating dif- 
fusely in a disorderly arrangement (Fig. 2). There is no 
keratin, pearl formation, or stratification. 

Diagnosis: carcinoma with a tendency to form glands or 
adenocarcinoma. 

Unit No. 38089 (Dr. W. T. Stenson). A white female, 63 
years of age, was admitted to the Lenox Hill Hospital on 
July 1, 1933, complaining of vaginal bleeding and pain on 
urination of 1 week’s duration. Two years previously, be- 
cause of suprapubic pain and vaginal bleeding, the patient 


OF THE FEMALE URETHRA 


Fig. 4. P. N. 354. The photomicrograph is of a section 
which presents an irregular infiltration of large round-oval 
cells which have a tendency to group themselves together 
There is also a tendency to form 


and form vacuoles. 
monster cells. X85. 


received a dilatation of the cervix, a curettage of the uterus, 
and an implantation of radium. The symptoms dis- 
appeared for 144 years but returned 6 months and 1 week 
previous to admission. Pain on urination, dysuria, and 


Fig. 5. P. N. 30375. The photomicrograph presents 
solid cords of cells lining an irregular central cavity. The 
cells are oval-round with a moderate variation in the size 
and shape. The cells simulate those of the bladder epi- 
thelium. X85. 
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Fig. 6. P. N. 37119. The photomicrograph presents a 
dense arrangement of oval-spindle cells with a moderate 
variation in size and shape. Mitotic figures may be seen. The 
tumor simulates closely certain bladder neoplasms. X85. 


nocturia developed 1 week previous to admission. The 
patient was married and had one child. The remainder of 
her history was negative. 

Physical examination revealed an obese white female, not 
acutely ill, but possessing an enlarged heart and an apical 
systolic murmur. The length of the urethra extending to 


Fig. 8. P. N. 20863. The photomicrograph presents a 
section of a lymph node filled with metastatic cells from a 
carcinoma of the female urethra. The cells are round-oval 
with a moderate variation in their size and shape. X 185. 


Fig. 7. P. N. 10769. The photomicrograph presents a 
bizarre arrangement of cells with an extreme variation in 
their size and shape. Monster cells and a mitotic figure 
are noted. X 185. 


the bladder neck was edematous. Palpation of the anterior 
vaginal wall revealed it to be indurated. On cystoscopic 
examination the urethra appeared thrown up in folds and 
greatly inflamed. Further examination revealed a mass 
the size of a medium olive. A biopsy was performed and a 
diagnosis of carcinoma of the urethra made. On July 17, 


Fig. 9. U. N. 56193. The photomicrograph presents 
interlacing bands of spindle shaped cells with a moderate 
variation in their size and shape. Some of the cells show 
vacuoles. One mitotic figure may be seen. X 125. 
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1933, a transplantation of both ureters in the sigmoid colon 
was performed. The patient died on July 21, 1933, 4 days 
after operation, from lobar pneumonia. At autopsy the 
urethra and bladder neck were covered with a yellow granu- 
lar tumor mass. The ureteral transplantations were intact. 

Microscopic description: The cells have a tendency to 
form glands and secrete mucin. There is some variation 
in the size and shape of the cells but, in general, they are 
cuboidal in shape and of moderate size. There is less than 
one mitotic figure per high power field. The cells are in- 
filtrating into the surrounding fibrous and muscle tissue. 

Diagnosis: carcinoma with a tendency to form glands or 
adenocarcinoma. 

Path. No. 2227 (Dr. J. Rathbone). A white female, 57 
years of age, was admitted to the Squier Urologic Clinic on 
February 21, 1934, complaining of frequency, nocturia, 
and dysuria for 6 months. Caustic silver nitrate had been 
applied to the urethra from one to three times a week. Four 
days previous to admission the patient noted a bright red 
hematuria. The patient had difficulty in voiding but she 
was not conscious of it until her urethra was dilated. A 
gain in weight had been noted. The patient was married 
and had two children. 

The patient appeared healthy but presented on vaginal 
examination a slightly irregular, non-tender, indurated 
fixed ridge beginning just posterior to the meatus and ex- 
tending along the line of the urethra to the bladder neck. 
On cystoscopic examination, an annular, firm lesion with a 
white surface involving the urethra and extending to the 
bladder neck, was found. A minute section of tissue was 
removed for a biopsy. None of the inguinal glands were 
palpable. 

On March 8, 1934, through a suprapubic opening in the 
bladder, seven radium needles were implanted around the 
bladder neck parallel to the urethra. Each needle con- 
tained 2.48 milligrams of radium. The radium was re- 
moved on March 12, 1934, after a total of 9434 hours. The 
total amount of radium used was 1,644.86 milligram hours. 
An abscess of the suprapubic wound developed but this 
healed with good results. The patient was discharged with 
a healed wound and with disappearance of all periurethral 
induration except a mild induration around the anterior 
urethra. 

She is at present, 3 months after the implantation of 
radium, free of all symptoms. The patient is receiving 
X-ray irradiation to the inguinal nodes. 

Microscopic description: The cells are polyhedral in 
shape, moderate in size, and with a moderate variation in 
the size and shape (Fig. 3). The growth is diffuse with no 
particular arrangement. There is less than one mitotic 
figure per high power field. There is a tendency to form 
monster cells. Some of the cells secrete mucin but there is 
no glandular formation. 

Diagnosis: carcinoma. 

Path. No. 354 (Dr. J. B. Squier). A white female, 48 
years of age, was admitted to the Squier Urologic Clinic on 
March 26, 1929, complaining of hematuria for 3 weeks and 
an inability to void for 24 hours. For a year previously the 
patient had noted lumps in her groins. Several months pre- 
vious to admission, large amounts of blood were passed in 
the urine. The patient gave a history of falling and striking 
her vagina 2 years previously and losing 1o pounds in 
weight 1 year previous to admission to the hospital. A 
hysterectomy was performed at 17 years of age. The pa- 
tient was married but had no children. 

Examination revealed the patient to be poorly nour- 
ished and developed. She presented enlarged nodes in each 
inguinal region and a fixed papillary ulcerated lesion involv- 
ing the entire urethra. The tumor bled easily. Cystoscopic 
examination verified the above finding. 
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On April 10, 1929, 200 milligrams of radium was inserted 
about the urethral tumor mass. Lead and platinum filters 
were used. The radium was kept in situ for 6 hours. The 
total dosage was therefore 1,200 milligram hours. Following 
this the tumor became less indurated but the ulceration 
remained unchanged. The vagina became contracted. On 
May 3, 1929, a margin of the meatus was removed for a 
biopsy. From April 29, 1929, to June 5, 1920, the patient 
received twenty-two doses of X-ray irradiation over her 
right and left gluteal regions and over her pubic region 
The milliampere minutes varied from 36 to 61. On June 
17, 1929, a partial excision of the left inguinal nodes was 
performed. On November 4, 1929, 7 months after radium 
implantation, the patient died. She had previously suf- 
fered from agonizing pains. No description of the biopsy 
was made. The left inguinal node was hard and irregular. 
On cross section, the nade appeared pale and dense. 

Microscopic description: There is an invasion of the lin- 
ing cells together with a diffuse cellular infiltration without 
any definite arrangement in the cell growth. The cells are 
round-oval, usually large, but with a marked variation in 
the size and shape (Fig. 4). The nuclei are large and vesicu- 
lar and apparently originate from the urethral glands and 
lining epithelium. There is a formation of monster cells. 
There is a tendency of the cells to collect in groups and to 
form vacuoles but there is no true glandular formation. 
There is less than one mitotic figure per high power field. 
The section of the left inguinal gland presents cells similar 
to those of the original tumor. The node is completely 
filled by the metastatic cells. 

Diagnosis: carcinoma, metastasis to left inguinal nodes. 

Path. No. 30375 (Dr. R. Kingsley). A white female, 52 
years of age, was admitted to the Presbyterian Hospital 
February 21, 1924, complaining of a slow urinary stream 
associated with a slight pain for 3 weeks and an acute urin- 
ary retention of 24 hours following a cystoscopy. Five 
months previously, the patient had a dysuria for 2 weeks. 
The patient was married and had two children. She was 
obese and presented a somewhat tender mass measuring 
2 by 6 centimeters which was fixed, bled easily, and ex- 
tended along the left vaginal sulcus. A tight urethra re- 
sisted the passage of a cystoscope. The patient was dis- 
charged on March 19, 1924, with the diagnosis of a peri- 
urethral inflammation. On March 28, 1924, the patient 
was admitted complaining of difficulty and pain on voiding. 
An examination revealed an increased urethral induration 
associated with tenderness. A cystoscopic examination re- 
vealed irregular elevations in the urethra together with 
much edema of the urethral mucosa. An acute retention 
of urine followed the cystoscopy. 

On April 12, 1924, the urethra with its growth was ex- 
cised to the vesical orifice and the orifice sutured to the 
vaginal opening. The patient developed an incontinence of 
urine. From June 24, 1924, to April 29, 1925, the patient 
was given nineteen treatments of deep X-ray therapy. The 
rays were directed anterior, posterior, and lateral to the 
region of the urethra and on all but two occasions, 180 milli- 
ampere minutes were given. On the two occasions, 40 and 
160 milliampere minutes were given. 

Small hard nodules appeared in the left and right arm 
on August 12, 1924, acute retention of urine developed on 
December 6, 1924. The urinary stream diminished in size 
on January 28, 1925. Pain in the urethra associated with 
bleeding on April 15, 1925. An irregular hard mass in the 
urethra which prevented the passage of a cystoscope was 
noted on April 22, 1924. The tissue gave the impression of 
gristle. The patient died suffering from much pain on 
November 2, 1925, 19 months after operation. 

There are several amorphous pieces of tissue which are 
firm, trabeculated, dense, and white. 





234 


Microscopic description: The cells are arranged in 
comedo-like structures, i.e., the cells are present in solid 
groups with irregular central cavities. (Fig. 5). The cells 
infiltrate diffusely in small strands. The cells are round- 
oval, and moderate in size with a moderate variation in the 
size and shape. There is an average of one mitotic figure 
per high power field. In general, the cells simulate those of 
the bladder epithelium. There is no keratin, pearl forma- 
tion, or stratification. 

Diagnosis: carcinoma. 

Path. No. 37119 (Dr. R. Bolling). A female, 67 years of 
age, was admitted to St. Luke’s Hospital on December 17, 
1928, complaining of a discharge from the vulva. Eight 
months previously the patient noted a watery and then a 
bloody discharge from the vulva. The discharge became 
worse. Previous to admission the patient passed clots of 
blood from the urethra and noted a tender lump in the 
lower left quadrant. The patient had been gaining in 
weight. 

The patient did not appear acutely ill. On examination 
she presented discrete, hard, tender masses in the left groin 
and a hard, ulcerating, tender mass, 3 centimeters in di- 
ameter, at the urethral orifice which bled easily. The ulcer- 
ation and induration was principally in the anterior urethra. 

A biopsy was performed and two small, irregular, firm, 
opaque pieces of tissue were removed. 

The patient was discharged to Bellevue Hospital for 
irradiation on January 9, 1928, and the patient was dis- 
charged from Bellevue Hospital in February, 1929. All 
attempts to locate her have failed. 

Microscopic description: The tissue presents cells ar- 
ranged in the manner characteristic of certain bladder neo- 
plasms (Fig. 6). The cells are oval-spindle in shape, with a 
moderate variation in their size and shape. The growth is 
infiltrating. There is an average of one mitosis per high 
power field. There is no keratin or pearl formation. 

Diagnosis: carcinoma, 

Path. No. 10769 (Dr. A. S. Hawkes). A white female, 
49 years of age, was admitted to the Presbyterian Hospital 
complaining of frequency, pair on urination, and hema- 
turia. An increasing frequency for 5 years, an increasing 
tenesmus with sticking suprapubic. pains, an occasional 
right lumbar pain radiating to the groin, and an increasing 
nocturia for 3 years were noted by the patient. Five weeks 
previous to admission a hematuria which continued for 3 
weeks was also noted. 

The patient was married and had two children. She was 
not acutely ill but she presented along the anterior vaginal 
wall a firm and indurated, somewhat circumscribed mass 
about the size of a walnut located entirely within the 
urethra on its lower and posterior wall. Cystoscopic exam- 
ination revealed much edema about the bladder neck. A 
wedge-shaped piece of tissue was removed from the urethra 
on july 15, 1910. The indurated mass extended into the 
bladder. The wound began to slough, the catheter drainage 
was futile, and the patient suffered from agonizing pains. 
She was discharged to Bellevue Hospital on August 29, 
1910. She was last seen at Bellevue Hospital on August 29, 
1910. All attempts to locate her have failed. 

The specimen presented small white masses of tissue, 
very resistant to palpation. The tissue seemed to surround 
the urethra. On cut surface the tissue was white and granu- 
lar. 

Microscopic description: The cells present a bizarre 
arrangement and vary greatly in size and shape. In 
places the nuclei show chromatin divided into multiple 
parts. Monster cells are numerous (Fig. 7). There is one 
mitotic figure per high-power field. There is no keratin, 
pearl formation, or stratification. 

Diagnosis: carcinoma. 
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Unit No. 25490 (Dr. W. MacFee). A female, 46 years of 
age, was admitted to St. Luke’s Hospital on January 27, 
1929, complaining of a tumor at the urinary meatus and 
bleeding from the urethra. Three months previously, the 
patient noted a small tumor at the urethral meatus which 
became progressively larger, which bled freely, and which 
produced a slight amount of pain. 

The patient had an acute retention of urine on two occa- 
sions II years previously, and on one occasion 8 years pre- 
viously. Catheterizations on these occasions were painful. 
In 1921, a bilateral salpingectomy and appendectomy had 
been performed. 

On physical examination the patient did not appear ill, 
but she presented a rounded, firm, slightly pedunculated 
tumor the size of a marble, on the posterior lip of the 
urethra. The base of the mass was firm and indurated 
The tumor bled easily. No lymph nodes were palpable in 
the inguinal region. 

On January 28, 1929, an excision of the urethral mass 
was performed through a vaginal incision. The wound was 
repaired by suturing the vaginal mucous membrane to the 
urethral opening. The wound healed and the patient was 
discharged on February 6, 1929, with no complaints. 

On April 24, 1931, the patient presented a large fungat- 
ing mass in the right iliac region. She was last seen 27 
months after operation. She is now believed to be dead. 

Examination of the specimen revealed a rounded, firm, 
papillomatous mass possessing a thin fibrous capsule 
measuring 2.5 centimeters in diameter with a central 
fibrous pedicle. On section, the tissue was smooth, hemor- 
rhagic, and of a dense cellular opaque structure. 

Microscopic description: The tissue presents extensive 
small strands of cells infiltrating into the surrounding tissue. 
The cells are round and somewhat oval. There is a mod- 
erate variation in the size and shape of the cells. Many mi- 
totic figures are seen. There is no keratin, pearl formation, 
or stratification. 

Diagnosis: carcinoma. 

Path. No. 20863 (Dr. J. C. Corscaden). A female, 45 
years of age, was admitted to the Presbyterian Hospital on 
February 20, 1918, complaining of a vaginal discharge. 
Four months previously she noted a whitish watery dis- 
charge from the region of the vagina. Two months pre- 
viously the patient noted a swelling the size of a walnut in 
the region of the urethra. The patient was married but had 
no children. 

On examination the patient presented an ovoid, in- 
durated mass, 2 by 3 centimeters in size, with an ulcerate d 
surface which bled easily, located at the urethral opening 
on the anterior vaginal wall. In addition, both inguinal 
and femoral regions presented many hard lymph nodes. 

On February 23, 1918, an excision of the urethral mass, 
including the anterior vaginal wall, and a lymphoidectomy 
of the inguinal and femoral regions was performed. The 
wound healed but the patient became incontinent. She 
was discharged March 22, 1918. 

Because of incontinence and a deformity of the bladder, 
a permanent suprapubic drainage was inserted on Septem- 
ber 13, 1918. On July 29, 1920, an epithelioma of the 
clitoris which had been present for 2 months was excised. 
On July 13, 1921, the vagina was contracted and the pa- 
tient was able to control her urine. 

On January 5, 1922, 4 years after the original operation, 
the patient died at Bellevue Hospital. 

Gross description: The gross specimen which included a 
portion of the anterior vaginal wall, external meatus, and 
the tumor mass, measured 5 by 4% by 2 centimeters. An 
area of ulceration with undermined ragged edges and a de- 
pressed base covered with coarse reddened nodules measur- 
ing 2 centimeters in diameter, completely surrounded the 
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urethra. The tumor mass appeared to invade the sur- 
rounding tissue but did not occlude the urethra. The mass 
of tissue removed from the right inguinal region contained 
fat and enlarged lymph nodes. The largest node measured 
1.5 centimeters in diameter. The center of one of the nodes 
contained gross pus. The mass of tissue removed from the 
left inguinal region likewise contained fat and enlarged 
lymph nodes. The largest node measured 1.5 centimeters 
in diameter. 

Microscopic description: The cells present a wide, solid, 
plexiform, card-like arrangement. They are moderate in 
size, round to oval in shape, with a moderate variation in 
the size and shape. There is one mitosis per high power 
field. The cells are infiltrating and have a tendency to form 
pearls and keratin. The right inguinal node presents large 
clear round-oval cells which completely replace the normal 
lymph gland structure (Fig. 8). 

Diagnosis: carcinoma with metastasis to the right in 
guinal nodes. 


HISTOPATHOLOGY 


The microscopic pathology of the 10 cases 
studied is variable but in all there is evidence of 
deep infiltration by small groups of cells arranged 
in clumps, sheets, or cords. The cells show a vari- 
ation in their morphology and in some cases it is 
quite marked. 

In 3 cases, P.N. 1819, 5879, and U.N. 38089, 
the cells have a tendency to form nodes, secrete 
mucin, and develop monster cells. In 2 cases, P.N. 
2227 and 354, monster cells were formed, mucin 
secreted but no true glands formed. In 2 cases, 
P.N. 30375 and 37110, the cells simulated those of 
the bladder epithelium; in the latter case it is 
practically impossible to distinguish the cells from 
those of a bladder neoplasm. In 1 case, P.N. 
10769, the cells showed extreme anaplasia, deep 
infiltration, and many mitoses. The cells in U.N. 
25490 presented many mitotic figures and a 
moderate anaplasia. 

In only 1 case, P.N. 20863, was there a definite 
squamous cell carcinoma with pearl and keratin 
formation. 

DIAGNOSIS 

All tumefactions of the urethra and all chronic 
infections, not responding to treatment should be 
regarded as malignant lesions until proved other- 
wise. By this is meant that all tumefactions, re- 
gardless of their benign appearance and all sus- 
picious lesions of the female urethra, should be 
subjected to a biopsy and microscopic examina- 
tion. It is essential that biopsies be done in such 
cases, for signs and symptoms are so late and 
atypical that a microscopic examination is the 
only reliable method of diagnosis. Caruncles, 
urethral prolapse, and innocent looking papillary 
growths removed for various reasons should be 
studied microscopically after removal. 

Carcinoma of the urethra may grow into a flat, 
pedunculated, or non-pedunculated lesion. Of the 
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1o cases studied, 7 were non-pedunculated, 2 
pedunculated, and 1 flat. The outstanding signs 
on physical examination were: 

Cases Per cent 
. Induration 
. Ulceration 
. Bleeding on examination 
. Tenderness on examination 


No further attempt is made to describe the 
physical appearance of carcinoma of the urethra 
because the lesions are not typical except in the 
advanced state and even then a biopsy is neces- 
sary to verify an opinion. 

Caruncles are usually recognized clinically by a 
smooth, red, non-indurated, tender growth usually 
located on the posterior lip of the urethra. They 
vary in size but are seldom larger than 1 centi- 
meter in diameter. 

Prolapsed urethras are continuous with the mu- 
cous membrane of the urethra. They are soft, 
non-tender, non-indurated, sometimes torn, and 
with no tendency to bleed. 

In an effort to recognize early cases of carci- 
noma of the urethra, one might say that all women 
with urinary symptoms should receive a careful 
local urethral examination. In women who have 
reached the age of 40 years and who require peri- 
odical vaginal examinations of the cervix and 
uterus, should also receive a digital examination 
of the urethra with the vaginal examination. 

In advanced cases the most important aids in 
clinical diagnosis are induration and a non-pe- 
dunculated mass. Helpful adjuncts in the diag- 
nosis are ulceration and a tendency to bleed. 
Tenderness may or may not be present. Enlarged 
inguinal nodes when present are very suspicious 
and when proved metastatic are a hopeless sign. 


TREATMENT 


Before treatment is instituted, a correct diag- 
nosis by microscopic examination should be ob- 
tained. Many reports are present in the literature 
dealing with the treatment of carcinoma of the 
urethra, but they are conflicting in their results 
and as a whole are not encouraging. 

A correct estimate of the value of various treat- 
ments is difficult in many cases for the follow-up 
reports are of too short a duration. Venot and 
Parcelier collected 30 cases treated by resection 
with a recurrence in only 5 cases. In this series, 
however, many were reported shortly after opera- 
tion. At the end of 3 years, Crossen found that 
only 8 of 50 cases treated by resection of the ure- 
thra were free from recurrence. Mikulicz—Radecki 
advocates the local application of radium to pri- 
mary growth and extirpation of the inguinal nodes. 
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Counseller and Paterson consider that higher 
percentages of 5 year cures are obtained by 
radium and roentgen rays, although they report a 
case which is living 18 years after the lesion was 
first excised, cauterized, and later 1232 milligram 
hours of radium applied. A second case was re- 
ported in which the patient was living 12 years 
after radium was applied to the lesion and X-rays 
applied to the inguinal region. Two separate 
applications of radium were made within a period 
of 2 years. Another case which received radium 
locally and roentgen rays over the inguinal regions 
was reported living 714 years later. The remain- 
der of their cases, however, show poor results, re- 
gardless of the treatment, whether it was irradia- 
tion, surgery, or both. 

Watson (25) reports no evidence of recurrence 
or metastasis following a wide excision of a carci- 
noma of the female urethra ro years later. 

Pomeroy reports a case free from recurrence 
and metastasis 9 years after the implantation of 
radium. However, in 2 cases he reported deaths 
5 months and 1 year, respectively, after the im- 
plantation of radium. Pomeroy uses heavily 
screened needles of low radium content and keeps 
them in situ for 1 week. 

The results from the treatment in the present 
series are very poor. The best result was ob- 
tained in a 45 year old female who presented a 
fungating mass at the meatus and an inguinal 
metastasis. After the growth and the inguinal 
nodes were excised, the patient lived 39 months. 
Radium in the cases in which it was used produced 
no noted changes, although one case is under ob- 
servation 4 months after the implantation with a 
reduction in the size and a marked decrease in the 
induration of the growth. 

Dean does not advocate the use of radium in 
primary carcinomata of the urethra for the lesions 
are radioresistant and because the required dose 
produces a destruction of surrounding tissue, 
pain, and fibrosis. He, however, advocates small 
doses of radium in the advanced cases as a pallia- 
tive measure to decrease the size of the growth, 
reduce hemorrhage, and odor, and to alleviate 
pain. In Dean’s opinion, X-ray irradiation is use- 
less in the inguinal region because the nodes are 
usually infected, because of the preponderance of 
fat about the nodes, because the cells are radio- 
resistant and because the skin will not tolerate a 
dose sufficiently great to produce any effect from 
the rays. Surgical removal in his opinion is the 
best method for treating metastatic lymph nodes 
once they are proved to be so, by aspiration 
biopsy. Prophylactic removal of the inguinal 
glands is unnecessary in Dean’s opinion for he 
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considers the lymph nodes as nature’s barrier to 
cancer. In the event that the lymph nodes are in- 
volved, he advises a rest of 3 months before any 
surgery is attempted, for during that period the 
associated infection present in the nodes has sufti- 
cient time to subside. 

Watson (25) is in favor of a wide excision of the 
local lesion, surgical removal of both sets of 
inguinal nodes, and postoperative irradiation of 
the inguinal and urethral regions. Stout advises 
the surgical removal of both the local lesion and 
the inguinal glands. Lenz believes that surgery is 
the treatment of choice in the majority of cases. 
However, he believes that if the tumor cells are 
highly undifferentiated, such cases should be 
treated by applying radium to the lesion and 
irradiating the inguinal regions. In growths show- 
ing differentiated tumor cells, the best treatment 
is surgical removal of the growth and inguinal 
nodes. 

Wood believes that all cases should be indi- 
vidualized and that no generalities should be 
made in regard to the treatment of carcinoma of 
the urethra. He, however, is of the impression 
that surgery is indicated in the majority of cases. 

Although scattered reports of cures of carci- 
noma of the female urethra by surgery, radium, or 
both, are found, the treatment by any method is 
highly unsatisfactory in the majority of cases. 

Judging from the results in the literature, the 
results in the present series, and from the various 
opinions expressed on the treatment of carcinoma 
of the female urethra, it is believed that the best 
results are obtained by radical extirpation of 
growths which are not too extensive and in which 
complete removal is possible. The cases best 
suited for surgery are those in which the growths 
are limited to the anterior urethra. It is also be- 
lieved that the inguinal nodes should be removed 
surgically. When the growths are extensive and 
beyond the possibility of complete extirpation, 
they are probably best treated by small, and if 
necessary, repeated doses of radium and X-ray. 


PROGNOSIS 


The prognosis of carcinoma of the female 
urethra, regardless of the treatment, is poor. The 
late stages in which the majority of the lesions are 
first discovered, the infiltrating tendency of the 
growth, and the apparent radioresistance of the 
lesions are the outstanding factors responsible for 
the poor prognosis. 

Ehrendorfer and Shaw are of the opinion that 
inguinal glands are involved in one-third of the 
cases. Three of the present 10 cases showed evi- 
dence of metastasis. 
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SARCOMA 


Sarcomata of the female urethra are rare. In 
1931, Thurn-Rumbach found 19 cases in the 
literature and reported a separate case. He, how- 
ever, made no mention of the cases of Hirst and 
Mundel. Among the types reported in the litera- 
ture are: a round cell sarcoma by Beigel in 1875, 
a myxofibrosarcoma by Hallervorden in 1896, a 
spindle cell sarcoma by Serenius in 1909, a 
melanotic sarcoma by Reed in 1896, and a myxo- 
sarcoma by Watson (26) in 1914. 

Sarcomata may arise from any of the support- 
ive structures of the urethra. It is aiso possible 
for sarcomata to arise from nerve tissue supplying 
the urethra. 

The method of arriving at a correct diagnosis 
in sarcomata is similar to that mentioned in carci- 
nomata, i.e., biopsy. Before any treatment is in- 
stituted, the radiosensitivity of the tumor should 
be determined. In radiosensitive sarcomata, ra- 
dium should be used. 

The following case is presented here because it 
is impossible definitely to state whether the lesion 
is a sarcoma or a carcinoma. 


U.N. 56193 (Dr. G. W. Fish). A white female, 57 years 
of age, was admitted to the Squier Urological service on 
October 13, 1932, complaining of pain in the bladder for 4 
months, a frequency, a nocturia, and a loss of control of 
micturition. Five years previously, following an intermit- 
tent hematuria, the patient received a cystoscopic fulgura- 
tion of a bladder tumor. Following this, the patient re- 
ceived fourteen cystoscopic fulgurations. She appeared 
obese but a physical examination was entirely negative. 
Cystoscopic examination revealed a small papilloma above 
the left ureteral orifice. The papilloma was fulgurated and 
the patient was discharged on October 15, 1932. 

On February 14, 1933, she was readmitted for a cutting 
pain in the vagina. She also complained of hematuria for 
3 weeks, bleeding from the urethra, frequency, urgency, 
dysuria, ‘nocturia, and an interruption in the flow of urine. 
A cystoscopic examination revealed a bleeding papilloma 
located to the left of the internal sphincter and a papilloma 
lateral to the left ureteral orifice. Both papillomata were 
fulgurated. The patient was discharged on February ts, 
1033. 

On May 15, 1933, a cystoscopic examination revealed a 
posterior urethra which appeared involved by a non-specific 
posterior urethritis. Silver nitrate was applied locally. 
The urethra on vaginal examination was indurated. 

On June 14, 1933, the patient was admitted for a gross 
intermittent hematuria, a frequency, and a nocturia. 
Vaginal examination revealed an induration along the 
urethra, 5 centimeters in length and 2 centimeters in 


breadth. The induration was larger than that noted on © 


May 15, 1933. A cystoscopic examination revealed hemor- 
thagic areas about the trigone and a fimbriated tumor sur- 
rounding and projecting from the left ureteral orifice. 
Urethroscopy revealed a urethra which bled easily. The 
posterior urethra presented a markedly injected area ex- 
tending to the bladder neck. A biopsy was made of the 
posterior urethra. 

On June 23, 1933, 8 tubes of radium (1 millimeter plati- 
num filter) each containing 12.5 milligrams were inserted 
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through the anterior wall of the vagina around the floor of 
the urethra. The tubes were removed after 25 hours. The 
total dosage was therefore 2,500 milligram hours. 

On June 27, 1933, there was edema of the clitoris and 
labia minora. The patient was sent home for a rest on 
July 8, 1933. 

On August 3, 1933, the patient was readmitted for X-ray 
irradiation. On examination, the lesion was found to be 
firmer but there was no decrease in the size of the growth. 

X-ray irradiation: From August 3, 1933, to August 21, 
1933, patient received sixteen X-ray treatments, each con- 
sisting of 132 milliampere minutes, directed in the region of 
the urethra, alternately using anterior, posterior, and peri- 
neal exposures. 

On August 19, 1933, the gluteal regions presented a pale 
pink erythema. A mild erythema was also present over the 
thighs anteriorly. On August 23, 1933, the patient com- 
plained of rectal pain and tenesmus. The urethra bled 
when palpated. On August 26, 1933, she passed sloughed 
mucous membrane from the rectum. The peri-anal, thigh, 
and gluteal regions presented marked excoriations. Pallia- 
tive measures and a diet of toast, tea, broth, and ginger ale 
relieved the patient of the rectal symptoms. 

The patient died in February, 1934, 8 months after the 
radium implantation, suffering from deep ulcerations in the 
gluteal thigh and urethral regions. She had suffered from 
much pain. 

Microscopic description: The cells grew diffusely but for 
the most part were arranged in bands which had a tendency 
to interlace (Fig. 9). The growth was characterized by the 
formation of spindle cells. The cytoplasm was acidophilic. 
There was a moderate variation in the size and shape of the 
cells. There was no evidence of keratin, intercellular 
bridges, pearls, mucin, or myofibrils. It might be an 
epithelioma because it is known that some undifferentiated 
epitheliomata grow in a spindle cell form. In some areas 
the tissue appeared to be a spindle cell sarcoma, while in 
other areas the tissue resembled a spindle cell metaplasia. 
Since there was no further differentiation, it is impossible 
to state whether the lesion was a sarcoma or a carcinoma. 


SUMMARY 


1. Ten cases of carcinoma of the female urethra 
are presented, together with a general study of the 
disease as a whole. 

2. A case in which it is impossible to state 
definitely whether the lesion is a sarcoma or a 
carcinoma is presented. 


I wish to express my gratitude to Dr. F. Carter Wood for 
his advice and criticism, to Dr. A. P. Stout for his advice 
and criticism, and to the surgeons who kindly permitted me 
to study and publish the cases reported in this article. 
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KNEE FLEXION 


CONTRACTURE TREATED BY SKELETAL 


TRACTION! 
G. E. HAGGART, M.D., F.A.C.S., Boston, MASSACHUSETTS 


From the Lahey Clinic, Boston, Massachusetts 


LEXION contracture of the knee joints, 

regardless of degree, causes disability. In 

the severe type of this deformity, the pa- 
tient is confined to bed or chair, because, in at- 
tempting to assume the upright position, the 
flexed knees force flexion in turn at the hip joint, 
that is, trunk on thigh, in order to maintain body 
balance (Fig. 1). Even to suppose the joints 
themselves were painless, wa'king any distance 
in this position is wellnigh impossible because of 
fatigue. 

Furthermore, flexion contracture of the knee 
joints is a relatively frequent deformity—due to 
various causes which are briefly outlined below. 
It is believed that treatment of this contracture 
by skeletal traction in the line of the deformity 
is one of the simplest and at the same time most 
eflective procedures to correct many of these cases 
of persistent knee flexion. With this technique 
it is possible to utilize continued physiotherapy 
and active muscle exercises throughout the inter- 
im of treatment, and thus appreciably shorten the 
period that the patient must remain under active 
supervision. 

In certain of the more severe cases (grade 2 
contracture) skeletal traction is supplemented by 
lengthening of the biceps tendon and division of 
the iliotibial band and lateral intramuscular sep- 
tum. 

In a third group, fortunately not common 
(grade 3 contracture), the persistence of the de- 
formity is due to changes in the posterior capsule 
as described by Silver. In these cases skeletal 
traction is inadequate. The only effective treat- 
ment is to attack the capsule surgically—as ac- 
complished in the capsuloplasties of Silver or of 
Wilson. 

CLASSIFICATION 

The types of flexion contracture of the knee 
joint are grouped as follows: 

Arthrogenic: The result of disturbance in the 
joint itself, best illustrated by the deformity seen 
in atrophic or rheumatoid arthritis. The majority 
of knee joint contractures fall in this group. 

Neurogenic: In which the “fixation is brought 
about by contraction of a muscle or muscle group 
as a result of abnormal innervation.” (Foerster.) 

Myogenic: (A) Paralytic—the result of mus- 
cular imbalance as in poliomyelitis. (B) Myositic 


—the result of inflammatory processes in the ad- 
jacent muscles, notably the hamstring group. 

Congenital: Usually associated with flexion 
contractures elsewhere in the body as in the fin- 
gers, elbow joints, hip joints, and so forth. 

Static: Consequent upon hip flexion; short 
gastrocneumius; or from faulty posture. 

With the exception of neurogenic contractures, 
cases in all the above groups have been treated 
by the method herein described. 

Considering all forms of knee flexion contrac- 
ture, it is at once obvious that certain cases are 
not amenable to the skeletal traction type of 
treatment. In this group is knee flexion from a 
mechanical cause, such as internal joint derange- 
ment due, for example, to a fractured and dis- 
placed semilunar cartilage; posterior capsule con- 
tracture, already mentioned; acutely inflamed 
knee joint; and knee contracture, the result of ex- 
tensive soft part injury, as in burns. 


METHODS OF TREATMENT 


In knee flexion deformity from the causes de- 
scribed, diverse methods of treatment have been 
advised. The literature contains numerous refer- 
ences to varied forms of mechanical appliances, 
such as described by Schaffer, Goldthwait, Smith, 
Campbell, and Lord. Results have been achieved 
with each type of apparatus. 

One of the more commonly employed methods 
is that of the wedging plaster cast. Figure 2 
illustrates the mechanism of this type of treat- 
ment. The cast is applied to the limb without 
attempting correction and then a wedge cut out 
over the knee. The remainder of the plaster is 
divided posteriorly at the same level and the lower 
leg then progressively forced into extension. 
When correction is obtained the plaster cast is 
completed. The wedge actually should be cut 
in the form of a U (Fig. 3), convex distally in such 
a manner that the apex of the U fits down over 
the anterior aspect of the patella and thus pro- 
tects it, as well as offering a much more effective 
point against which to exert the force applied in 
the correction of the flexion deformity. 

There are several disadvantages to the wedging 
cast. Unless considerable care is exercised, sub- 
luxation of the tibia is prone to occur, particularly 
where the flexion deformity is pronounced. Fur- 


1Presented before the American Academy of Orthopedic Surgeons, New York, January 14, 1935. 
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thermore, in long standing cases of this deformity, 
because of the marked loss of muscle tone and the 
atrophy that is present, a wedging plaster should 
be utilized with caution. To encase the already 
atrophied extremity in plaster makes still further 
muscle atrophy inevitable and hence prolongs 
disability. While in the presence of the atrophic 
bones so commonly found in these cases, fracture 
is an ever present possibility. 

If plaster treatment is decided upon, the turn 
buckle cast is decidedly superior to the wedging 
cast. In our experience this method has been 
particularly efficient in elbow contractures. At 
the knee joint, with the turnbuckle placed poste- 
riorly, it is progressively more difficult to over- 
come resistance as correction of the deformity 
proceeds, because the angle of application of the 
correcting force becomes progressively less. Ku- 
lowski meets this contingency by “placing the 
turn buckles anteriorly, fixed to uprights incor- 
porated in the cast.’”’ He reports excellent results 
with this method. : 

In a rigid system, as provided by the plaster 
casts described, powerful leverage can be applied 
when the forces are correctly aligned to overcome 
knee flexion contracture. On the other hand, use 
of a cast precludes any attempt during correction 
to apply physiotherapy and muscle exercises, 
while with skeletal traction the opposite is true, 
namely, that physiotherapy is instituted at the 
onset of treatment. In our observation early 
massage and active exercise of the leg muscles is 
decidedly a factor in hastening recovery. 

A not inconsiderable advantage of the plaster is 
that the patient can shortly become ambulatory 
in the cast. However, in our experience with 
skeletal traction, the total time of continuous bed 
confinement has not exceeded 3 weeks—the aver- 
age is 2 weeks. Since the patient can assume an 
upright sitting position in bed during treatment 
and also perform active exercises, no ill results 
have developed, while from the general func- 
tional standpoint, a period of bed rest has often 
been very beneficial. 

A successful surgical procedure in the treat- 
ment of these cases is that of Wilson’s so called 
posterior capsuloplasty. In this operation the 
capsule of the knee joint is stripped under direct 
exposure from the posterior aspect of the femur 
and the leg then brought into full extension. 
Wilson also divides the iliotibial band, and length- 
ens the biceps tendon. It should be kept in mind, 
however, that when this operation is performed in 
cases of chronic arthritis it is absolutely essential 
that the arthritic process in the knee joints be 
quiescent. If this joint reaction has not been en- 
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tirely controlled when the operation is done, a 
marked increase in the activity of the arthritis 
may follow, which in turn can result in fixation 
of the knee in the position of full extension with 
pronounced disability. To obtain adequate con- 
trol of such an arthritis may require a consider- 
able period of time, often many months. For 
the average patient such a period of hospitaliza- 
tion is extremely difficult, at times impossible. 

Skeletal traction in the line of the deformity 

provides an effective and, at the same time, a 
simple method of correcting knee flexion contrac- 
tures. Anyone having experience in the treat- 
ment of fractures of both bones of the lower leg 
by skeletal traction will have many times em- 
ployed the traction as herein described. It is 
believed that the efficacy of this type of traction 
in the treatment of knee flexion deformity is not 
widely appreciated, particularly now that wire 
traction has largely superseded the use of pins 
and tongs. In certain cases of pronounced knee 
flexion of long duration and marked soft part 
contracture the skeletal traction is supplemented 
by division of the iliotibial band, the lateral in- 
tramuscular septum, and lengthening of the ham- 
string tendons, notably that of the biceps (see 
below). 
/ Technique of skeletal traction in knee flexion de- 
formity. The patient is usually given a general 
anesthetic—avertin preferred—to eliminate all 
voluntary muscle pull and so permit an accurate 
estimate of the degree of the deformity and its 
resistance to correction. Under careful asepsis a 
Kirschner wire is then passed through the upper 
anterior tibial cortex as shown in Figure 4. A 
second wire is directed through the os calcis or, if 
the flexion deformity is marked, then through the 
lower end of the tibia (Fig. 4). The extremity is 
supported in a Thomas splint with a Pierson 
hinged knee attachment (Fig. 5) and traction 
then exerted in the line of the deformity. The 
degree of the traction naturally depends upon 
the estimated resistance to correction. The aver- 
age amount of weight attached to the lower wire 
in adults varies from ro to 18 pounds. For the 
upper wire the weight averages from 5 to 7 
pounds. 

The wire through the upper tibia prevents 
posterior displacement or subluxation of that 
bone and also aids as a traction force in amplify- 
ing the main traction pull exerted in the lower 
tibia or in the os calcis. In none of the cases 
treated has tibial subluxation occurred. 

It is important to note, as shown in Figure 4. 
that the bow holding the wire in the lower end of 
tibia is of sufficient size so that as the leg goes 
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into extension the foot may pass through the 
bow. 

On obtaining extension at the knee of 160 to 170 
clegrees, skeletal traction is removed from the low- 
er tibia and then reapplied through the os calcis 
(Fig. 6). With the traction force at this latter 
point, the remaining degree of knee flexion de- 
formity is then corrected. Not only is traction 
still applied to the muscles of the posterior thigh, 
but also, by means of the pull through the 
os calcis shortening of the calf musculature is 
overcome, an important part of the deforming 
elements in a flexion contracture of the knee. 

During this period of traction which, in the 
cases here reported, varied from to to 18 days, 
frequent leg massage is given combined with radi- 
ant light and active exercises in the splint. On 
removal of traction, the leg is supported in a 
posterior plaster splint running from the gluteal 
fold down to the ankle. Thereafter, a caliper 
brace is fashioned which, after application, is at 
first worn continuously but later only at night. 
With the application of the caliper splint the 
patient becomes ambulatory and begins progres- 
sive walking with crutches, increasing his activi- 
ties as the muscle power improves. Gradually, 
the splint is discarded during the day but it is 
worn at night for the ensuing 3 to 6 months, de- 
pending on the degree of resistance encountered 
in correction of the contracture. 

In knee joint contracture due to hip flexion, the 
patient is placed on a convex Bradford frame 
(Fig. 7) and traction instituted. Both deformi- 
ties may be corrected in this manner. 

Operation supplementing skeletal traction. If 
the flexion contracture is very pronounced, for 
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Fig. 2. Line drawing to illustrate application of wedging 
plster cast for correction of knee flexion deformity. 
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Fig. 1. Photograph of patient with bilateral knee flexion 
contracture illustrating faulty body mechanics resulting 
from this deformity. 


example, the maximum extension at knee joint 
is a right angle, or if the contracture while not so 
severe is of long duration, then skeletal traction 
is supplemented by open operation. 

The surgical attack is directed: (1) against 
those structures which are particularly resistant 
to correction, viz., the tendons of the hamstring 
muscles, especially the biceps tendon, the iliotib- 
ial band, and the lateral intramuscular septum; 
(2) to prevent a stretching injury of the common 
peroneal nerve. 

The operative approach is that described by 
Henry for lateral exposure of the popliteal space. 
An incision 6 inches long (Fig. 8) is made at the 
inferior margin of the iliotibial band and extends 





Fig. 3. 
cast for knee flexion deformity, note U-shaped extension of 
plaster protecting patella. 


Preferred method of cutting wedging plaster 
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some os 


Fig. 4. Illustrating progressive steps in application of 
skeletal traction for correction of knee flexion deformity. 
When traction is applied to lower tibia, note that bow is 
sufficiently large to permit foot passing through it as the 
knee joint extends. 


across the line of the knee joint to beyond the 
head of the fibula. Following division of the deep 
fascia, blunt dissection posteriorly behind the 
margin of the biceps muscle easily reveals the 
large common peroneal nerve which is then traced 
distally and exposed as it bifurcates upon the neck 
of the fibula where the nerve trunk pierces the 
substance of the peroneus longus muscle. The 
latter muscle and the overlying fascia are divided 
horizontally, as illustrated in Figure 9. This 
simple maneuver permits forward displacement 
of the nerve when the knee joint is fully extended 
and thus prevents loss of nerve function due to 
constriction of the nerve trunk against the muscle 
and fascia—a constriction which otherwise fre- 
quently occurs in the correction of severe flexion 
deformities of the knee. None of the patients 
operated upon has experienced disturbance in the 
peroneal nerve as a result of correction of the knee 
flexion contracture. 

The iliotibial band is next defined and then 
divided by excision of a segment, 2 inches in 
length (Fig. to, a). The posterior margin of 
this band is continuous with the lateral intra- 


Fig. 6. Skeletal traction through os calcis applied fol- 
lowing removal of traction through upper and lower 
tibie. Traction on hamstring muscles is thus continued 
and complete correction obtained of calf muscle shortening. 








S 


Fig. 5. Lower extremity in Thomas splint suspended in 
Pierson hinged knee attachment. Active exercises of the 
muscles are thus permitted while skeletal traction is cor- 
recting knee flexion deformity. 


muscular septum. Therefore, by lateral reflexion 
of this segment a similar area of the septum is 
easily visualized and removed down to the bone 
(Fig. 10, b). The significance of the lateral intra- 
muscular septum in hip flexion has been empha- 
sized by Fitchet. Fixation of this septum may 
also be a factor in the persistence of knee flexion 
contracture. In 2 of the author’s recent cases, 
it was necessary to strip up the septum from 
distal half of femur before full extension of knee 
joint was secured. 

Finally the biceps tendon is isolated and then 
lengthened either by a Z shaped incision or by 
the Hibbs tenotomy (Fig. 11). 

Division of the iliotibial band and septum plus 
lengthening of the biceps tendon is of particular 
significance in these cases, because the tensor 
fasciz femoris and the biceps femoris are external 
rotators of the knee joint and tend to increase the 
valgus deformity so often present in these flexion 
contractures. By the procedure described, this 
deforming effect is eliminated. 

In closing the incision, experience has shown 
that it is unwise to suture the deep fascia directly 
over the lateral aspect of the knee joint region, 
because the common peroneal nerve, now dis- 
placed anteriorly, may be caught in the scar and 
nerve function impaired. This happened in 1 
case of a congenital flexion contracture treated 


Fig. 7. Line drawing to illustrate use of convex Bradford 
frame for combined correction of knee and hip flexion 
deformity. 
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Fig. 8. Illustration to show incision for exposing com- 
mon peroneal nerve, biceps tendon, iliotibial band, and 
lateral intramuscular septum. (From Henry.) 


by wedging plasters and operation. A secondary 
operation to free the nerve was later necessary. 


RESULTS 


Skeletal traction for correction of knee flexion 
contracture has been carried out a total number 
of eighteen times in 12 patients. There was a 
bilateral flexion deformity in 6 patients. Open 
operation, as described, was performed on 7 knees. 

The longest follow up is 3 years, the shortest 6 
months. Three patients are now under active 
supervision; hence are not included in the above 
group. The result of these procedures has been 
most encouraging. With 1 exception (see case 
reports) all the patients have maintained correc- 
tion of the pre-existing knee flexion, while re- 
maining ambulatory. There is no instance of 
tibial subluxation in this group. 


SUMMARY 


A classification of types of knee joint flexion 
contracture (excluding mechanical cause) is pre- 
sented. The frequent occurrence of this deformity 
is stressed. 

Methods of treatment are briefly reviewed. 
The use of skeletal traction is advocated because 
of its effectiveness, simplicity, and ease of appli- 
cation. 

In either long standing or pronounced knee 
joint contractures, skeletal traction may be sup- 
plemented by division of the iliotibial band, 
lateral intramuscular septum, and the lengthening 
of the biceps tendon. By this operation the tend- 
envy to valgus deformity and external rotation 
of ‘he knee is eliminated, and recovery is hastened. 


IN KNEE FLEXION CONTRACTURE 243 


Head of Fibula 


M. Peroneus 


\\ 
M. Biceps 
Femoris 


Common Peroneal N. 
Peroneus Longus M. 
Fig. 9. Dissection of common peroneal nerve. Division 
of soft parts in region over neck of fibula to prevent con- 


striction of nerve following correction of knee flexion con- 
tracture. 


In these severe cases, it is important to permit 
anterior displacement of the common peroneal 
nerve by dividing the soft parts directly lateral 
and anterior to the neck of the fibula. Constric- 
tion and stretching of the nerve, with consequent 
muscle weakness or even paralysis, is thus pre- 
vented following correction of the knee flexion 
deformity. 

, CASE REPORTS 

The following cases are reported in detail to 
illustrate the type of knee flexion contracture 
treated by the procedure described and further to 
illustrate the details and the steps of this treat- 
ment. The findings of the complete examination, 
the diet, and the various forms of therapy are 
omitted to save space. It is unde :stood, however, 
that all of these patients had a very complete 
general and local examination followed in turn 
by the institution of those measures which seemed 
best indicated to aid the individual problem pre- 
sented. 


CasE 1. Mr. James S., aged 46 years, mill hand. 

Diagnosis: chronic multiple rheumatic arthritis. Pro- 
nounced bilateral flexion contracture of knee joints, with 
marked disability following. 
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Fig. 10. Excision of a segment of the iliotibial band and division of lateral 


intramuscular septum. 
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Method of Lengthening Tendon 


Fig. 11. A composite view of the various steps in the supple- 
mentary open operation for correction of severe flexion contracture 
of the knee joint; dissecting free common peroneal nerve with divi- 
sion of soft parts over region of fibula in neck to prevent nerve 
constriction; division of the iliotibial band and the lateral intra- 
muscular septum; lengthening of biceps tendon. 


The procedure followed in this case was not exactly that 
now employed, but a review of the course of this patient 
well illustrates the effectiveness of skeletal traction in the 
reduction of knee flexion deformity. This patient falls in 
the group of grade 3 contractures in which there is definite 
thickening, scarring, and contracture of the capsule of the 
joint. Capsuloplasty, the preferred therapy for this type 
of case, was not considered in this instance because the 
arthritis was so active that any attempt at such an opera- 
tion would have been disastrous. Furthermore, it was not 


possible to keep this patient in the hospital long enough 
at any one time to insure quiescence of the arthritis. 
June 15, 1931. Patient was admitted to the clinic com- 
plaining of extensive atrophic arthritis involving all the 
major joints of the body and particularly of pain and loss of 
function in the knee joints. The latter condition was of 3 
years’ duration, had rapidly and progressively become 
worse so that for the past 2 years he had been unable to 
walk farther than a few steps across his bedroom. Exami- 
nation of the knee joints revealed a bilateral flexion de- 
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Fig. 12, a and b. Case 1. 
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Photograph of recurrent flexion contracture of knee 


before and after correction by skeletal traction. 


formity in which the maximum extension was 5 degrees 
beyond a right angle. Both knee joints were swollen and 
contained a large amount of fluid. His general condition 
was very poor. There was a pronounced generalized mus- 
cle atrophy, marked secondary anemia, and a very inade- 
quate gastro-intestinal function. 

As it was not possible for patient to enter the hospital 
at this time, following a preliminary investigation, he was 
sent home with dietary instructions and advice to relieve 
stress and strain on the joints, particularly the knees. 

August 30, 1931. He was admitted to the hospital. 
Flexion contracture was as originally described. Patient 
had not carried out instructions given but instead had 
continued to attempt walking. Under ethylene anesthesia, 
the joints were gently manipulated and wedging plasters 
applied with appreciable degree of correction of flexion 
deformity. Ten days later, the procedure was repeated. 
Complete correction of the deformity in the left knee and 
on the right side within 3 to 5 degrees of full extension. 

September 4, 1931. Bilateral division of iliotibial bands 
and lengthening of biceps tendon. Constriction of the com- 
mon peroneal nerve was seen at operation, on full extension 
of the knee, and therefore the procedure described to re- 
lieve this constriction was carried out. 

October 14, 1931. Patient refused to purchase caliper 
braces as he was so pleased with his progress that he felt 
braces not necessary. He did agree to walk with crutches. 
Muscle power was exceedingly poor. At this time patient 
had a full 180 degrees’ extension in the right knee, with 
flexion to 10 degrees less than a right angle. On the left 
side, the range of motion was from a full 180 degrees’ 
extension to a flexion of 6 degrees short of a right angle. 
Discharged. 

October 15, 1932, 13 months since first institution of 
treatment. Patient was seen very irregularly during this 
interval. He was walking with crutches, and was quite 
pleased with progress. There was a definite recurrence 
of flexion deformity in both knees. The maximum exten- 
sion on the left was to 170 degrees, and on the right to 160 
degrees. He declined further treatment at this time. 

September 4, 1933. Patient returned and requested 
admission to the hospital, as flexion contracture was in- 
creasing. He was able to walk much better than when first 
seen. He had not carried out exercises as directed nor had 
he worn any retentive appliance. As patient could not 
remain in the hospital long enough to quiet down the proc- 
ess, and, as both knees showed a considerable amount 
of fluid indicating a very active process, skeletal traction 
was therefore advised. There was a bilateral 20 to 25 
degrees of knee flexion deformity. 

Skeletal traction was instituted on this date with a wire 
through the os calcis and the upper tibia of the right leg 
and through the os calcis of the left. Ninety cubic centi- 
meters of cloudy yellow fluid was aspirated from both 
joints. The bacteriology of this fluid was again negative. 
Complete extension of both knee joints without evidence of 
tibial subluxation by X-ray was obtained in 19 days following 
onset of this traction. He was then fitted with caliper braces 


and began walking again with crutches. Figure 12, a and 
b, photographs of the left knee taken with the patient 
lying supine, before and after correction of the deformity 
by skeletal traction. 

August 1, 1934. Patient returned again for follow up 
examination. Full extension had been maintained. Flexion 
ia left leg was to right angle; in the right knee to 3 to 5 
degrees beyond a right angle. He continued to wear caliper 
braces intermittently. Muscle function was still very poor. 
He was advised to continue with crutches. 


Bilateral grade 3 contracture of knee joint in a 
patient exhibiting advanced atrophic arthritis 
who has co-operated very poorly. In spite of the 
degree and type of the deformity skeletal traction 
was successful in correcting the flexion at the knee 
joint within 19 days time following the onset of 
traction. 


CASE 2. Mrs. Grace C., aged 56 years, housewife. 

Diagnosis: chronic multiple atrophic arthritis with pro- 
nounced bilateral flexion deformity of knee joint of 2 years’ 
duration. 

August 9, 1932. Patient was admitted to the clinic with 
chief complaint of inability to walk because of pain in the 
knee joints. She had been unable to extend the right knee 
fully for over 2 years and the left knee about 1 year. She 
was able to get about bedroom only with the aid of canes. 
Figure 13 is a photograph of patient on admission. At 
this time she was unable to stand even with the aid of 
canes unless two people supported her. 

On examination patient presented evidence of consider- 
able loss of weight, marked secondary anemia, bilateral 
flexion contracture of both knee joints. On the right the 
maximum extension was 10 degrees beyond a right angle. 
On the left a maximum extension of 30 degrees beyond a 
right angle. Maximum flexion was 10 to 12 degrees less 
than a right angle in each knee joint. There was marked 
atrophy and wasting of musculature of the body as a 
whole and particularly of the lower extremities. 

October 14, 1932. Under avertin anesthesia skeletal 
traction was instituted, as described, to both lower extremi- 
ties. Because of patient’s poor condition operative meas- 
ures were not considered. One week later there was a 
maximum extension of left knee to 175 degrees, and on 
the right between 165 and 170 degrees. General condition 
was good. At this time wires from the upper end of each 
tibia were removed. 

October 28, 1932. Complete extension of both knee 
joints was obtained. Patient could easily flex both knees to 
a right angle in apparatus. 

November 10, 1932, 27 days since institution of traction. 
Patient walked in caliper braces (Fig. 14). Braces were 
removed four times daily and patient carried out active 
exercises following intensive physiotherapy in the form 
of massage and radiant light. Active range of motion in 
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Fig. 13, left. Case 2. Photograph of patient on admis- 
sion. Unable to stand unless supported by two assistants. 

Fig. 14. Case 2. Photograph following correction of 
deformity by skeletal traction. Patient wearing caliper 
braces. 


each knee joint was from full 180 degrees’ extension to a 
right angle in the right knee, and to 10 degrees less than a 
right angle in the left knee. 

December 17, 1932. Discharged. (Note: Patient re- 
mained in hospital for a period of 2 months because she 
came from Florida and had no relatives or family adjacent 
to Boston.) 

August 1, 1934. Figure 15, a, b, and c, photographs 
showing the patient’s condition at the present time. The 
flexion deformity of the knees remains corrected, and the 
patient has a flexion range to a right angle at each knee. 
I feel that this degree of motion could have been appreci- 
ably increased if patient were under our active supervision. 


Bilateral, grade 2, arthritic knee flexion con- 
tracture of 3 years’ duration in a poorly nourished 
and muscled woman of 56. Correction of deform- 
ity was accomplished in 2 weeks by skeletal trac- 
tion. Two years’ follow up shows normal exten- 
sion of both knee joints and flexion to a right 
angle. 


a b 


Fig. 15, a, b, and c. Case 2. 


CasE 3. Mrs. Laura B., aged 27 years, school teacher. 

Diagnosis: pronounced flexion contracture (static) «{ 
right knee joint and of right hip joint (myositic)— ; 
months’ duration. Chronic suppurative osteomyelitis «/ 
the lumbar spine (third and fourth lumbar vertebre) with 
large abscess in right psoas muscle. Septicemia. Malnu- 
trition, marked. 

March 5, 1932. Patient was admitted to clinic complain- 
ing of inability to move the right leg and of severe pain in 
the right lower back. The symptoms dated 6 months pre- 
viously from a carbuncle on the back of the neck which 
had improved after being incised and poulticed. At that 
time, however, she developed a sudden onset of severe pain 
in the right low back and hip regions which persisted until 
the present. With onset of back pain, the leg began to 
draw up and remained in this position. Figure 16 illus- 
trates the maximum amount of extension in the right hip 
and knee joint on admission. Various methods of treat- 
ment had been tried elsewhere without success. 

On examination the patient was found to be obviously 
extremely sick. Blood culture positive for Staphylococcus 
aureus; temperature 104 degrees; fixation of knee and hip 
as illustrated. There was a sense of fullness in the right 
flank and costovertebral angle and marked pain on palpa- 
tion over the midlumbar spine. X-ray films revealed a 
suppurative osteomyelitis involving the posterior elements 
of the third and fourth lumbar vertebrae. Pronounced 
muscle spasm was noted over the right flank and loin and 
indicated a postperitoneal abscess. On March 9 opera- 
tion revealed a large abscess cavity extending well down 
into the iliac fossa and in the substance of the psoas muscle. 
There was no evidence of perirenal infection. 

April 2, 1932. Drainage of osteomyelitis of the lumbar 
spine. Multiple small sequestra removed. Extensive 
destruction was found of spinous processes and right lami- 
ne and pedicles of the third lumbar vertebra and to a 
slightly less extent of the fourth lumbar vertebra. A 
vaseline gauze pack was inserted and a body plaster cast 
was applied. 


April 15, 1932. Her general condition was greatly im- 


proved. Temperature now ranged between 99 and 100 
degrees. Flexion deformity remained as at entrance. 
Under avertin anesthesia, a plaster jacket was again ap- 
plied following a change of dressing and the irons of a 
special Thomas splint were incorporated in the jacket 
which was extended down as a short spica to just above 
the left knee to immobolize the pelvis. (The author is 
indebted to Dr. S. M. Fitchet for valuable suggestions in 
working out details of this apparatus.) Skeletal traction 


Cc 


End-result 2 years later. Note maintenance of cor- 


rection of deformity. Motion of knee joints to right angle. 
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Fig. 16. 
Fig. 16. Case 3. Photograph on admission showing 
maximum extension of right knee and hip joint. 
Fig. 17. Case 3. Photograph of patient in apparatus. 
Skeletal traction to upper and lower tibie beginning cor- 
rection. 


instituted by wire through upper and lower right tibia as 
shown in Figure 17. 

May 6, 1932. Complete correction of flexion deformity 
of right hip and knee was obtained; total duration of 
traction, 3 weeks. Discharge from the granulating wound 
over the spine still was profuse but the wound was gradu- 
ally closing in. It was necessary to keep patient in a body 
jacket to prevent crushing down of the spine and as patient’s 
finances were such she desired to visit home, a right plaster 
hip spica was applied with right knee and hip maintained 
in a position of full extension. Patient discharged and 
treatment temporarily stopped. 

June 3, 1932. Patient returned in excellent general con- 
dition. The plaster was changed over the body and a 
walking caliper was applied to the lower right extremity. 
Patient then again discharged home to carry out exercises. 

September 30, 1932. She returned for check up examina- 
tion. Figure 18, a and b, shows complete correction of knee 
flexion deformity and with good muscle balance of ex- 
tremities. Patient walked normally. 

August 1, 1934. Since above note she has had no further 
complaint. X-ray films of the spine show complete regen- 
eration of the destroyed bone. No deformity. There is 
normal motion in both hip and knee joints. For the past 
19 months patient has resumed her usual activities and oc- 
cupation. 


Fig. 19, a and b. Case 4. 


Fig. rob. 


IN KNEE FLEXION CONTRACTURE 


18a. 


Fig. 17. Fig. Fig. 18b. 
Fig. 18, a and b. Case 3. Follow up result, 2 years and 

6 months after treatment. Correction of severe right hip 

and knee flexion has been accomplished. Patient has re- 


sumed normal activities, and she presents no symptoms. 


Patient, a young woman of 27, had a very pro- 
nounced flexion contracture of right hip (myosit- 
ic) and of right knee (static) originally caused by 
a suppurative osteomyelitis of the lumbar spine 
with large postperitoneal abscess involving psoas 
muscle; positive blood culture. Following drain- 
age of abscess and of osteomyelitis of spine; flexion 
deformities were corrected by skeletal ,traction‘in 
3 weeks. 

Follow up 2 years and 6 months later shows 
normal motion and function in hip and knee 
joints with preservation of normal X-ray appear- 
ance of the spine. 


CasE 4. Miss Elizabeth C., aged 17 years, schoolgirl. 

Diagnosis: flexion contracture right knee joint, 5 years’ 
duration. Ulcer of right knee region, 5 years’ duration. 
Old healed severe burns of both lower extremities. 

The persistent ulceration in the region of the knee and 
loss of function of this joint was the result of a severe burn 
of both lower extremities sustained 8 years previously. 
Many grafts of various types had been applied elsewhere. 
All had healed and epithelization was complete except for 
an area over the anterior inferior aspect of the right knee 
region where there was a dirty granulating wound measur- 


Fig. 20b. 


Photograph of patient on ad- 


mission. 


Fig. 20, a and b. Case 4. 


Follow up result, 11 months. 


Complete correction of deformity and usual activities. 
No symptoms. 


Fig. 20a. 
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Fig. 21. Case 5 
standing posture 
Case 5. 


Fig. 22. 


Fig. 22. 


. Photograph of patient on admission showing characteristic 


Patient in apparatus. Right knee flexion deformity 


corrected by gentle manipulation and application of long leg plaster. Left 
knee flexion deformity corrected by skeletal traction through os calcis. 


Fig. 21. Fig. 23a. 


ing about 3 by 4 inches. There was a flexion deformity of 
25 degrees at the right knee joint, as illustrated in Figure 
19, a and b, which showed the condition on admission. 
Careful examination appeared to show this flexion de- 
formity was the result of the position that had been main- 
tained for some 5 or more years rather than to contracture 
of the skin as there was no scar evident over the popliteal 
region. 

September 19, 1933. Under avertin anesthesia, a Kirsch- 
ner wire was passed through the os calcis and skeletal trac- 
tion was instituted. It was not felt necessary to apply 
traction in the upper tibia as while under anesthesia with 
20 pound traction there was a 10 to 12 degree correction 
of the deformity. 

September 27, 1933. Flexion contracture was completely 
corrected and with traction maintained patient can actively 
flex knee to a right angle with ease. A Thiersch graft was 
then applied over the granulating area previously treated 
with ultra violet light and Dakin solution. The graft was 
successful and the ulcer healed in 10 days’ time. 

August 1, 1934. Since the above procedure, the patient 
has had no further complaint either as regards recurrence 
of the ulcer or of the flexion contracture, which remains 
fully corrected. Present condition is shown in Figure 20, 
aandb. Patient has normal range of flexion and extension 
of both knee joints. She returned to school and full ac- 
tivities. 

A static flexion contracture of right knee joint 
of 5 years’ duration due to short gastrocneumius 
and faulty posture was present in a schoolgirl of 
17; the result of old severe burns of both lower 
extremities, persistent ulcer of anterior inferior 
knee region. 

Flexion contracture was corrected following skel- 
etal traction of 1 week applied through os calcis. 
Ulcer was then grafted and healed in 10 days’ 
time. 

Follow up, 11 months, showed normal motion 
in knee joint, ulcer still healed, usual activities 
indulged in. 


Fig. 23, a and b. Case 5. Six months’ end-result. Complete correction of 
the deformity maintained. Normal function in both hip and knee joints. 


CAsE 5. Mrs. Catherine Mc., aged 51 years, housewife 

Diagnosis: bilateral arthritic knee flexion deformity, 2 
years’ duration. 

February 7, 1934. Patient was admitted to clinic with 
complaint that for the past 2 years she has experienced 
increasing difficulty in walking because of pain and in- 
ability to straighten the knee joints. For the same reason 
the patient also stated that in the preceding 5 years she 
has walked progressively less. During the past 8 months 
discomfort in the knees has been so marked when she 
attempted to stand and walk that she now comes in for 
help. She has had no previous treatment to the knees but 
has had various medications and tonics, which gave her 
no relief. 

Examination of the knee and hip joints showed a flexion 
deformity in both hips of 15 to 20 degrees; in the left knee 
joint a flexion deformity of 30 degrees; on the right 15 
degrees. Figure 21 is a photograph of the patient showing 
the position assumed when standing, before treatment was 
instituted. 

February 12, 1934. Under avertin anesthesia, the hip 
flexion deformity was easily corrected by gentle manipula- 
tion. By progressive repeated gentle manipulation, the 
flexion deformity of the right knee was completely cor- 
rected and a long leg plaster was applied. On the left side 
the maximum amount of extension obtained was 150 de- 
grees with patient fully relaxed, 30 degrees less than the 
normal range of extension. A Kirschner wire was therefore 
passed through the os calcis and the patient put up in 
traction. 

February 18, 1934. Complete correction of flexion de- 
formity in both legs was obtained. Figure 22 shows the 
complete correction, the right leg in plaster and the left 
leg in skeletal traction through os calcis. 

March 4, 1934. Patient discharged from the hospital 
wearing a Caliper brace on the left leg, walking well, with 
full extension of both knee joints. Knee flexion normal. 

August 1, 1934. Patient returned for check up examina 
tion. Figure 23, a and b, photographs taken at this 
time which show maintenance of full correction of the 
flexion deformity in both lower extremities and also ex 
hibits a normal range of flexion in the left knee which is 
likewise present in the right. All the reaction and swelling 
about these joints has disappeared. 
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Bilateral arthritic knee flexion contracture of 
2 years’ duration in a housewife, aged 51, was 
corrected by manipulation and by skeletal trac- 
tion in 1 week. 

Follow up, 6 months, showed maintenance of 
correction, with normal motion of both knee and 
hip joints. 

BIBLIOGRAPHY 
1. FitcuHet, S. M. “Flexion deformity” of the hip and 
the lateral intramuscular septum. New England J. 
Med., 1933, 209: 74. 
2. FOERSTER, G. Surgical treatment of neurogenic con- 
tractures. Surg., Gynec. & Obst., 1931, 52: 366. 


KNEE FLEXION CONTRACTURE 249 


Haccart, G. E. Avertin anesthesia in bone and joint 
surgery. Am. J. Surg., 1933, 22: 500. 

KutowskI, J. Flexion contracture of the knee. J. Bone 
& Joint Surg., 1932, 14: 618. 

SILVER, D. The réle of the capsule in joint contracture 
with special reference to subperiosteal separation. 
J. Bone & Joint Surg., 1927, 8: 96. 

STEINDLER, A. The mechanics of muscular contrac- 
tures in wrist and fingers. J. Bone & Joint Surg., 
1932, 14: I. 

Yount, T. C. The réle of the tensor fasiae femoris in 
certain deformities of the lower extremities. J. 
Bone & Joint Surg., 1926, 8: 171. 

Witson, P. D. Posterior capsuloplasty in certain flex- 
ion contractures of the knee. J. Bone & Joint 
Surg., 1929, II: 40. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


GRANULOSA CELL AND BRENNER TUMORS 


OF THE OVARY 


REPORT OF A CASE WITH A REVIEW OF THOSE CASES ALREADY RECORDED! 


P. BROOKE BLAND, M.D., F.A.C.S., anpD LEOPOLD GOLDSTEIN, M.D., PHttapELPHIA, PENNSYLVANIA 


HE profound influence exerted by the nor- 

mal follicular elements of the ovary on the 

proper functioning of the organs of repro- 
duction has been established by numerous workers 
during the past few years. It has been discovered 
also that some neoplasms of the ovary are capable 
of assuming a phase of “physiologic’”’ activity. 

It remained for Robert Meyer (48-53) and 
Neumann (56-60) among others to emphasize 
that in special types of ovarian neoplasms, the 
tumor cells retain their secretory function peculiar 
to the type of cell which they morphologically re- 
semble. Recent investigators (Meyer, Abraham, 
Neumann) have noted that enlargement of the 
uterus, hyperplasia of the endometrium, and 
menstrual irregularities may be associated at 
times with new growths of this character. 

In the present paper the available literature 
pertaining to the two most common forms of 
epithelial neoplasms of the ovary—described under 
many different names—which structurally imitate 
normal ovarian architecture has been reviewed. 
These are (1) the granulosa cell neoplasm and 
(2) the oophoroma folliculare or Brenner tumor. 

The granulosa cell tumor, especially, is com- 
posed of tissue morphologically and functionally 

if the term function may be applied to a neo- 
plasm—similar to the ovarian parenchyma. Wide- 
spread controversy has arisen concerning these 
singular epithelial growths, chiefly because of the 
various designations applied to them and, also, 
because of the varied histological features one 
may find in different areas of the same tumor. 

In this paper, all recorded cases of epithelial 
tumors of the ovary, in which the follicular archi- 
tecture was outstanding, have been collected and 
analyzed. We have made every effort to separate 
the folliculoma ovarii (granulosa cell tumor) from 
the Brenner tumor (oophoroma; fibro-epithelioma 
mucinosum benignum). 

In certain instances this investigation was beset 
with considerable difficulty and in others proved 
well-nigh impossible. This difficulty arose because 
several authors applied the names folliculoma and 
oophoroma to the same type of tumor, or em- 
ployed either term indiscriminately. For instance, 
the tumors described by Loennberg, Voigt, Gott- 
schalk, and Inguier as folliculomata are, we be- 
lieve, growths of the Brenner type. 


In Tables I and II there are portrayed sum- 
marizations of the cases of these two varieties o/ 
tumor, as described in the literature. Tumors 
identified as granulosa cell growths are listed in 
Table I and those falling in the Brenner category 
in Table II. 

More or less complete data, both clinical and 
pathological, of 160 granulosa cell tumors, and 66 
Brenner tumors, have been reviewed, making a 
total of 226 cases. 

Several authors reported their personal cases of 
granulosa cell neoplasms in groups or series. For 
instance, Robert Meyer records 12 cases; Ker- 
mauner 50 cases, including one associated with 
ovarian tuberculosis; Novak recently registered 
23 cases. Adding the foregoing 85 cases to the 
number previously mentioned, 226, brings the 
grand aggregate—forming the basis of this paper 
—10 311. 

The granulosa cell neoplasm (folliculoma ovarii; 
carcinoma ovarii folliculoides) refers to that va- 
riety of neoplasm of the ovary consisting of col- 
lections of large cells resembling the normal 
granulosa cells of the graafian follicle. 

In the typical type of the tumor, the cells are 
characteristically arranged in round or oval masses 
associated in certain specimens with cysts. In 
some instances the cells are architecturally ar- 
ranged in the form of cords or tubules. Occasion- 
ally the cellular formation may appear in solid 
masses containing areas of hyaline degeneration, 
which impart to the growths the appearance of 
cysts. In still other types the cells may be dis- 
posed in a variety of ways. 

In certain sections of the tumor, the cells may 
assume a follicle-like structure, while in other 
areas the disposition may be in the form of cords 
or strands. 

According to Meyer, the Brenner tumor, both 
macroscopically and microscopically, differs ma- 
terially from the granulosa cell neoplasm. Genet- 
ically, it is related to the group of serous cysto- 
mata, as well as to the adenomatous, papillo- 
matous, and partial fibromatous cysts. 

This growth displays a special tendency to 
develop cavities of varying size. These usually 
contain either colloid or mucoid material or both. 

The growth may occur as an individualistic 
small solid mass composed of cylindrical cells 


1From the Department of Obstetrics, Jefferson Medical College, Philadelphia. 
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vith or without cystic alteration. It may, more- 
over, arise in conjunction with large pseudomuci- 
nous epithelial ovarian cysts. 


HISTORICAL 


In 1890, Acconci observed a papillary growth of 
the ovary in which he found ovum-like bodies and 
in which the parenchyma assumed a follicle-like 
formation. Emanuel, about the same time, en- 
countered similar findings in a bilateral ovarian 
carcinoma and he, accordingly, advanced the 
theory of the possible transformation of follicular 
cells into carcinomatous cells. 

In i894, there appeared articles by Mengers- 
hausen and von Kahlden describing unilateral 
ovarian neoplasms which showed characteristic 
carcinomatous formation with alveolar structure. 
The former author applied the term adenoma of 
the follicle to the growth, believing that the neo- 
plasm arose from the follicular epithelium. 

Later authors described ovarian tumors dis- 
playing this peculiar characteristic and applied 
various terms to them, such as folliculoma ovarii 
malignum (Gottschalk), carcinoma folliculoides 
(Meyer, Blau), cylindroma (Glockner), granulosa 
cell tumor (Werdt), and fibroma ovarii adeno- 
cysticum (Frankl). 

Brenner, in 1907, described three tumors found 
in elderly women. These consisted of a cellular 
stroma, in which were scattered spherical and oval 
areas of epithelial nests. The epithelium of these 
nests consisted for the most part of large polygonal 
cells with nuclei rich in chromatin. To this tumor 
Brenner applied the term oophoroma folliculare. 

Although in some respects similar to the follicu- 
loma (granulosa cell tumor), it is accompanied 
with a symptomatology somewhat divergent and 
it probably has a different histogenesis. 

Plaut recently suggested for the Brenner tumor 
a name which describes the essential features of the 
neoplasm—fibroepithelioma mucinosum benignum. 


HISTOGENESIS 


With regard to the histogenesis of the granulosa 
cell neoplasm, Meyer is inclined to believe that the 
cells of the tumor originate in embryonal paren- 
chyma rests (Granulosa-ballen). It is the convic- 
tion of this observer that the origin of a neoplasm 
from adult granulosa cells is extremely unlikely. 
He bases his belief on the assumption that the 
development of these cells is dependent entirely 
upon the life of the ovum. He offers, as additional 
support of his hypothesis, the histological char- 
acter of the tumor cells, the tendency to follicle- 
like formation, and finally the effect of the ‘‘func- 
tioning” neoplasm on the endometrium. 
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Fig. 1. Photomicrograph of granulosa cell tumor occur- 
ring in a child 111% years of age. Reported by Dr. Robert 
Meyer. 


Evidence adduced from the microscopical ap- 
pearance of very early tumors of the granulosa cell 
type, as reported by Te Linde and Geist, together 
with the findings of embryonal cell rests in the 
ovaries of the newborn, would seem to indicate 
that the probable origin is in the embryonic rests 
of the ovarian parenchyma in the medullary por- 
tion of the ovary. 

The epithelial construction or content of the 
Brenner tumor, on the other hand, does not arise 
from the ovarian parenchyma, but has its deriva- 
tion, according to Meyer, from special cells which 
have no relation to the normal tissue structure of 
the ovary. 

It is not unlikely that the Brenner tumors, as 
well as the ordinary pseudomucinous cystomata, 
develop from Walthard’s rests of cells in the 
original germinal layer of epithelium. 

PATHOLOGY 

Grossly the granulosa cell tumor may vary in 
size from a mere microscopic nodule to a growth 
from 15 to 20 centimeters or more in diameter. In 
outline the tumor is usually spherical or ovoid. 
Sometimes the neoplasm is irregular in contour. 
In appearance and consistence it resembles a solid 
growth. In color it is usually pinkish white, but 
not the “dead” or ‘“‘pearly white hue’’ which one 
finds in a typical adenocystoma. 

The tumor is invariably encased in a rather 
thick, dense, fibrous capsule. As a rule, it is 
freely movable and not adherent to the cir- 
cumjacent structures. A large tumor is almost 
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Fig. 2a. Brenner tumor. This photomicrograph presents 
a characteristic picture at low power. Irregular stroma, 
epithelial masses varying in shape. They are partly 
hollow. They contain mucin. Narrow hyaline bands 
surround the epithelium. They are small cysts. (Plaut.) 


invariably associated with a varying degree of 


ascites. On section it is found generally partially 
cystic and partially solid. The incised surface is 
of a yellowish color and shows more or less 
necrotic alteration. 

Histologically the neoplasm may be placed in 
one of three oncologic groups, according to the 
predominating type and arrangement of the epi- 
thelial cells: Type 1—ovarian carcinoma with fol- 
liculoid structure (carcinoma folliculoides ovarii) ; 
Type 2— ovarian carcinoma with preponderance of 
cylindroid structure (carcinoma cylindromato- 
sum); Type 3—ovarian carcinoma with mixture of 
folliculoid and cylindroid structure (carcinoma 
folliculoides et cylindromatosum). (Fig. 1.) 

The follicle-like bodies are composed of round 
cells of the granulosa type in which, in some in- 
stances, there are found inclusions resembling 
ova. The presence of the latter was erroneously 
regarded by Emanuel as actual ovular structures. 

Meyer has looked upon these areas of inclusion 
as collections of colloid material. 

As regards the Brenner tumor, this is found in 
two varieties: (1) the solid form and (2) in associ- 
ation with pseudomucinous cystomata (Figs. 2a 
and 2b). The solid growth may occur with or 
without cysts of varying size. These cysts may 


Fig. 2b. Brenner tumor. Partly hollowed out, mu 
containing epithelial mass. The outermost cells are 
conspicuous by their small, dark nuclei. (Plaut.) 


be lined with cylindrical epithelium which secretes 
a mucoid material. The other type appears in 
the form of nodules or neoplastic masses in the 
wall of pseudomucinous cysts. Brenner tumors 
arising in ovarian cysts have been described by 
Lahm, Frankl, Fleischmann, and others. 

The growth itself, however, may vary in size 
from a minute nodule to a tumor comparable in 
size to a child’s head. As a rule the development 
of the neoplasm is rather slow and rarely does it 
attain large proportions. Ordinarily, it may be 
compared in size to a cherry or small orange. The 
neoplasm belongs to the carcinomas. Because the 
clinical course of the growth is relatively benign, 
many authors believe that the tumor should be 
placed not in the malignant, but in the benign, 
category. ; 

CLINICAL FEATURES 

The granulosa cell tumor usually involves one 
ovary, although several cases of bilateral involve- 
ment have been observed. Ordinarily the neo- 
plasm does not show a tendency to metastasize. 

As already mentioned, in size the neoplasm 
varies from a microscopic particle to a growth as 
large as a human head. With reference to age, it 
has been found that the tumors may arise at any 
period, though they are found most frequently 
during the menopausal years or shortly thereafter. 

The growth as a rule does not excite outspoken 
symptoms until it attains the size of an orange or 
larger. Because the cells forming the histological] 





BLAND, GOLDSTEIN: GRANULOSA CELL AND BRENNER TUMORS OF OVARY 


Fig. 3. Seven year old child prior to removal of a huge 
granulosa cell tumor of the ovary. Note the precocious 
development of breasts and heavy growth of pubic hair. 


background of the neoplasm elaborate the follicu- 
lar hormone (estrin, folliculin), a feminizing effect 
is produced. This is manifested chiefly in the 
uterus and is characterized by vascularization, 
engorgement, and hyperplastic alteration of the 
endometrium. Sometimes the latter becomes so 
decided as to assume a polypoid phase. Occasion- 
ally, the mammary glands participate also in the 
hypertrophic or hyperplastic process. 

The structural and hence the functional changes 
enumerated herewith arise not only in the sexually 
active individual, but they also occur during the 
postmenopausal period, or in other words, after 
ovarian function has entirely ceased. Moreover, 
similar changes may occur in the other extreme of 
life, for precocious sexual development in children 
is a common sequel of the endocrinologic function 
assumed by the cells marking the morphologic 
histology of the tumor. 

Clinically, granulosa cell tumors are relatively 
benign, and only rarely do they break through the 
capsule, recur, or metastasize. 

In Habbe’s 33 cases, there were only 4 recur- 
rences. In 1 case recurrence took place in the 
abdominal wall 12 years after extirpation of the 
tumor. On histologic examination the typical 
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Fig. 4. Roentgenograph of knee joint of child, aged 7, 
with granulosa cell tumor of the ovary, showing “ripening” 
of the epiphyses. 


granulosa tissue structure was found. Roentgen 
therapy caused regression, but death resulted in 1 
year, from recurrence. 

It is of absorbing interest to note that several 
specimens of the granulosa cell tumor studied 
were, it is reported, associated with myomatous 


changes in the uterine body. It is, therefore, 
regarded as possible that the hormonal influence 
of the new growth may be etiologically related to 
the formation of fibroid tumors just as it is to 
hyperplastic alteration of the endometrium. 

In support of the foregoing assumption, evi- 
dence more or less convincing has been set forth 
by numerous investigators, both here and in 
Europe, among whom may be mentioned Novak, 
Meyer, Schroeder, Fluhmann, Graves, and Mazer. 

It is generally believed that continuous stimu- 
lation by the follicular hormone in the absence of 
corpus luteum restraint is a common cause of 
endometrial hyperplasia together with menor- 
rhagia. The excessive production of this hormone 
by the actively secreting cells of a granulosa cell 
tumor leads to hyperplasia of the endometrium 
and subsequent uterine hemorrhage. 

A recent study by Witherspoon of 150 cases of 
uterine myomas, associated with the development 





SURGERY, GYNECOLOGY AND OBSTETRICS 


> a 
ew “228 


4 
7 


Fig. 5. 


He 


S wie 
— ~ 
Full 


e ¥ 


on 


~« 


on? 


wy a 


Photograph of the two similar granulosa cell tumors (recurrent) removed 


from a child with precocious sexual development. 


of follicular cysts of the ovary, combined with 
excessive estrin secretion, suggests the develop- 
ment of fibromyomatous changes in the myo- 
metrium, due, it was believed, to prolonged 
hormonal stimulation. 


AGE 


Of the 150 cases of granulosa cell tumor col- 
lected from the literature in which the age of the 
patient was mentioned, it was found that 8 
occurred in children under the age of 10 years. 
Seven were observed in patients aged 10 to 19 
years. In 65 (43 per cent) the tumors arose 
between the twentieth and forty-ninth year. Sev- 
enty or 47 per cent of the growths developed in 
women aged 50 years or more, or beyond the 
menopausal period (Table III). 

In a study of the age period with regard to the 
Brenner tumor, it was found that the growth most 
commonly developed after the menopause. In 
62 cases of this type recorded in the literature and 
in which the age was registered, 36 (58 per cent) 
arose in women well past the menopausal years. 
No case was recorded as arising in individuals 
under the age of 10 years. 

In Table IV there are tabulated the chief symp- 
toms manifested by 117 patients with tumors of 
the granulosa cell type. Uterine bleeding (menor- 
rhagia, metrorrhagia) was the most frequent com- 
plaint. More than 60 per cent of the 117 patients 
suffered from uterine hemorrhage of some sort. 
Eleven patients complained of alternating periods 
of amenorrhea and menorrhagia. Five had a total 
absence of the menstrual period. Of the 10 


patients showing hypertrophic changes of the 
breasts, 8 were children who were under the age 
of puberty. In 1 case (Bingel) the patient became 
masculinized. It is questionable whether the 
tumor in this patient was a growth of the true 
granulosa cell variety. 

In Table V the symptoms arising in 52 patients 
suffering with tumors of the Brenner type are 
recorded. This growth does not seem to be asso- 
ciated with conspicuous symptoms. In 52 patients 
there were no local symptoms to attract atten- 
tion. Not infrequently the tumor was discovered 
by accident, for instance during autopsy or at 
operation for other conditions. In 18 patients 
(35 per cent) some form of uterine hemorrhage 
was experienced. Otherwise, no symptom direct- 
ing attention to the neoplasm was observed, or at 
least none was recorded. 


THE GRANULOSA CELL TUMOR AND PRECOCITY 


The development of a tumor in the ovary of the 
granulosa cell form in infants and in young chil- 
dren—because of its elaboration of estrin and 
stimulation thereby of the reproductive organs— 
may result often in precocious sexual development 
(pubertas precox). 

In Table VI the clinical records of 8 cases of 
sexual precocity provoked by granulosa cell tu- 
mors of the ovary, including our personal case, 
are outlined. 

It is likely that re-examination of ovarian neo- 
plasms heretofore encountered in patients with 
precocious sexual development would disclose a 
large percentage of granulosa cell neoplasms. 
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Fig. 6. Section of granulosa cell tumor removed from 7 
year old child. Low power. 


CASE HISTORY 

The patient, I.C., aged 7 years, was admitted to the 
Jefferson Medical College Hospital on June 2, 1931 (Fig. 3). 

The parents of the child seemed normal in every way. 
She was the first baby, and the pregnancy ran a normal 
course of 280 days. The delivery was not seriously compli- 
cated, although it was somewhat prolonged and was 
terminated by forceps. Both the physical and mental 
development of the child was somewhat tardy. Because of 
rickets, she did not walk until nearly 3 years of age. 

Four months before admission to the hospital, she had a 
normal menstrual period, that is, normal as regards dura- 
tion and quantity of flow. Up to the time of admission the 
menstrual cycle ran a regular monthly course. Coincident 
with the advent of menstruation, there was noted conspic- 
uous enlargement of the breasts. At the same time the 
mother noticed a rather luxurious growth of long, coarse 
hair over the pubic region and in the axilla. A few weeks 
prior to admission, there was observed, moreover, con- 
siderable distention of the abdomen. This increased quite 
rapidly shortly before the patient came under observation. 

A physical study revealed the child to be subnormal 
mentally. The head was of the large, square type, with 
special prominence of the forehead. The breasts in size re- 
sembled those of a girl at puberty. The abdomen was 
markedly distended and was somewhat fluctuant. A large, 
resistant, globular, though somewhat irregular mass— 
freely movable—occupied the hypogastric region and 
extended well above the umbilicus. The distention was not 
painful, nor was it tender. 

\n examination of the blood showed a hemoglobin of 
80 per cent, a red cell count of 4,150,000, and a leucocyte 
count of 17,500. There were 432,000 blood platelets and 
the bleeding time was 4 minutes. The serologic tests— 
Wassermann and Kahn—were negative. The blood cal- 
clum was 9.28 milligrams, the blood phosphorus 4.8 
milligrams, and the blood sugar 74 milligrams. 

(n June 4, two days prior to the removal of the tumor by 
laptrotomy, the estrin pregnancy test was positive. The 


Fig. 7. Granulosa cell tumor of the ovary. 
case. High power. 


Authors’ 


Aschheim-Zondek test was negative. A roentgenological 
examination of the abdomen revealed the lower portion to 
be uniformly dense. This had the appearance of being 
caused by a soft tissue mass. The colon with its mesentery 
was displaced upward. The kidneys appeai.d to be in 
normal position and of average size. There was no evidence 
of calculi in the urinary tract, nor could any pathologic 
vertebral or bone changes of the pelvis be discovered. 

The sella turcica seemed to be within normal limits and 
the clinoids were well formed. There was no sign of intra- 
cranial disease. There was, however, pronounced “ripen- 
ing” or precocious development of the epiphyses in the 
lower end of the humerus and at the upper end of each 
radius. The epiphyses in the upper and lower ends of each 
femur showed signs of maturity, since these had united 
with the diaphyses of the respective bones. This fusion 
had taken place extremely early and from 7 to 10 years 
earlier than under normal conditions. 

On June 6, 1931, the patient was operated upon. A 
midline abdominal incision was made and the tumor ex- 
posed. This was found to spring from the left ovary. The 
neoplasm with the left fallopian tube was removed. 

The right ovary was examined and it was in all respects 
apparently normal. 

The recovery of the patient was not eventful and she 
was discharged on the twenty-first postoperative day. 

On the seventh day following operation the estrin 
pregnancy test was performed and it was found negative. 

Pathologic report (Dr. B. L. Crawford): The specimen 
consists of a somewhat rounded, but slightly flattened, 
mass which measured 18 by 14 by 8 centimeters. It 
weighed 1250 grams. The external surface—of a pinkish, 
yellowish, white hue—was fairly smooth, though some- 
what bossed. On one surface a portion of the fallopian 
tube was attached. No gross signs of ovarian tissue were 
observed. The neoplasm was definitely encapsulated. 
(Fig. 5.) 

On section the tumor was composed of more or less 
homogeneous tissue—grayish white in color—which, 
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TABLE I.—SUMMARY OF GRANULOSA CELL TUMORS OF THE 
LITERATURE 


OVARY RECORDED IN THE 


Chief symptoms and associated 
condition 


Acconci Not given | Follicle formation i in cyst | Not stated Not given 


- , ' . . 
No.| Year | Author Age Diagnosis Outcome 


1890 


1893 | Emanuel 60 Ovarian tumor with follicular structure Abdominal pain Metastasis 


1894 | Mengershausen| Not given | Adenocarcinoma folliculare ovarii | Abdominal tumor Not given 


1895 Kahlden Child Adeneue, of asaaiinn follicle Not stated Not given 


1QOI Schroeder 36 Folliculoma 


35 | 1926 


Kretschmar 


Glockner 


cook 
1905 | 
1914 Werdt 
9 | 1914 | Werdt 


10 1914 |W erdt 


II 1914 | Werdt 


12 Werdt 


TOr4 


1914 | Werdt 


1922 | Geist 


922 | Aschner 

| 
16 | 1922 | Aschner 
17 | 1922 | Schroeder 
18 | 192 3 "| Robinson 


1923 | Konschesg 
| 


U lesko- Stro- 


1923 
ganowa 


21 | 1924 | Neumann 


Neumann 


3 | 1924 | Neumann 


1924 Neumann 


| Neumann 


24 | Mownenn 


| Bingel 


| Uima 


1924 


Meyer 
Ae Meyer 


| | Mey er 


<a | Isbruch 
| 2926 | Isbruch_ 
| Isbruch_ 


1926 | Blau 


1926 | Blau 


Scheye er 


| Tietze 


, | Frankl 


| Granulosa cell tumor 


| Cy lindroid < carcinoma and fibroma 


| Follicular carcinoma 


F Sarees malignum of Gottschalk 
( ‘ylindroma 

Folliculoms 

Cystoma ovarii with folliculoma 
Folliculoma - 
Granulosa cell tumor 
Granulosa cell tumor 
Granulosa cell cuuner 


Tumor from e -mbry onal t tissue ofa ovary 


| Granulona cell tumor 


Granulosa cell tumor 


Folliculoid carcinoma 


Ovarian teratoma 


Folliculoma ovarii cuncinennntubdes 


Carcinoma folliculoides 


Carcinoma w ith cy Aindroid s structure 


( jranulosa cell tumor 


Carcinoma cylindromatosum 


Me dullary carcinoma na with follicle ¢ cysts 


Granuloss cell t tumor (luteinized) 


lF Wiiedeme ovarii malignum 


| Granulosa cell tumor and fibroma 


| ¢ Cylindroma and dermoid 


| Granulosa cell tumor (cylindroid) 


Carcinoma | folliculoides 


| Carcinoma cylindromatosum 


Carcinoma cylindromatosum 


| Carcinoma cylindromatosum (left) 


l. Not stated 


Granulosa cell tumor 


( Sranulosa cell tumor 


Pain: irregular periods 


Not stated 


| Not stated 


| Abdominal pain 


Abdominal pain 


| Not stated 


| Menorrhagia 


| Aidaetasl pain; amenorrhea 


Abdominal pain; amenorrhea, 
I year 


| Carcinoma of opposite ovary 


No details; metastasis to liver 


| Menorthagia and amenorrhea 


| Not stated 


_|N Not stated; myomata 


Mienorthasia: enlaneed uterus 


Metrorrhagia 


Not stated 


Not stated 


Ereaguler periods 


| Not stated 


Not stated 


| Not given 
| Not given 
Died i in It mos.; apoplex 


months 


Death nine 2 
Recovery 
| Found at autopsy 
j Not give yen 
Not given 
| Not given 


| Not given 


Died i in 6 months 


W ell after 143 years - 


| Died, metastases; no 
operation 


Recov ery 


Died in 6 months 


W ll at 2% years i 


Well a at 2% years 





Well at 2% years — 


Ww ell at 2% years 





Not stated | 


Masculinity; myomata 





Not stated 


Not stated 


Not stated 
Not stated 
Not stated 


‘Not stated 


Uterine bleeding; right dermoid 


‘Abdominal pain; vaginal Mleofien 
No details; followed X-ray castra- 
tion; myomata 





| Granulosa cell tumor 


Not stated 








Granulons cell tumor and struma ovarii | Not stated 


Abdominal pain onl bleeding : 


‘Died 6 days postoperative 





Well after 3 years 


Not given 


Not given 


Not given 


Not given 
“Not given 
Recovery 
Not given 


Recovery 


Not given 


Well after 1 year 


Not given 





Not given 


Not given 








Author 


Age 


Diagnosis 


Chief symptoms and associated 
condition 
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TABLE I.—SUMMARY OF GRANULOSA CELL TUMORS OF THE OVARY RECORDED IN THE 
LITERATURE—Continued 


Outcome 





Hornung 


39 


Tiny granulosa cell tumor(?) 


No details; recurrent in other ovary 





Neumann 


Muellerheim 


Muellerheim 


Granulosa cell tumor 


Irregular bleeding 





Granulosa cell tumor 


Uterine bleeding; enlargement of 


reasts 


Found at autopsy 
Not given 


Not given 





Granulosa cell tumor 


Uterine bleeding; enlargement of 
reasts 


Well after 8 years 





Tesauro 


Folliculoma 


Not stated 


Not given 





Picard 


Folliculoma 


Amenorrhea and bleeding 


Died in 6 months 





Babes 


Granulosa cell tumor (bilateral) 


Abdominal tumor; no precocity 


Recovery 





King 


Granulosa cell tumor 


Not stated 





King 


Granulosa cell tumor 


Not stated 


Not given 


Not given 





Hamant 


Folliculoma 


Irregular periods and amenorrhea 





Schuschania 


Granulosa cell tumor 


Uterine bleeding 





Davanzo 


Folliculoma 


Metrorrhagia; ascites 





Te Linde 


Granulosa cell tumor 


Uterine bleeding 


Well at 6 months 


Recovery 


Not given 


Well at 4 years 





Te Linde 


Granulosa cell tumor 


Uterine bleeding 


Well at 2 years 





Te Linde 


Granulosa cell tumor 


Uterine bleeding 


Not given 





Lissowetzky 


Carcinoma-ovarii cylindromatosum 


Not stated 


Not given 





Lissowetzky 


Carcinoma ovarii folliculoides 


Not stated 


Not given 





Klaften 


Granulosa cell tumor 


Uterine bleeding 


Not given 





Klaften 


Granulosa cell tumor 


Uterine bleeding 


Recovery 





Klaften 


Granulosa cell tumor 


Uterine bleeding 


Recovery 





Klaften 


Granulosa cell tumor 


Uterine bleeding 


Not given 





Klaften 


Granulosa cell tumor 


Uterine bleeding; hypertrichosis 


Not given 





Klaften 


Granulosa cell tumor 


Uterine bleeding; hypertrichosis 


Not given 





Lastra 


Not given 


Granulosa cell tumor 


Not stated 


Not given 





Habbe 


36 


Granulosa cell tumor (folliculoid) 


Irregular bleeding 


Not given 





Habbe 


51 


Granulosa cell tumor (folliculoid) 


Irregular bleeding; pain 


Recovery 











Habbe 


35 


Granulosa cell tumor (folliculoid) 


Amenorrhea and bleeding 











Habbe 


53 


Granulosa cell tumor (folliculoid) 


No history 





Habbe 


56 


Granulosa cell tumor (cylindroid) 


Uterine bleeding 


Well at 1 year 


Not given 


Died; lung embolus 











Habbe 


5° 


Granulosa cell tumor (cylindroid) 


Not stated 


Not given 





Habbe 


72 


Granulosa cell tumor (cylindroid) 


Uterine bleeding 


Not given 





Habbe 


28 


Granulosa cell tumor (cylindroid) 


Uterine bleeding 





Habbe 


43 


Granulosa cell tumor (cylindroid) 


Amenorrhea, 1 year 


Well at 1 year 


Not given 





Habbe 


33 


Granulosa cell tumor (mixed) 


Menorrhagia 


Not given 


safaia la 





Habbe 42 
Habbe 60 
Habbe 61 
Habbe 43 
Habbe 40 
Habbe 14 
Habbe 73 
Habbe 


Granulosa cell tumor (mixed) Bleeding; amenorrhea 


pai ie 


i 


“Well attr year 





a 


Granulosa cell tumor (mixed) Profuse bleeding Well at : year i 
Not given 





Granulosa cell tumor (mixed) Uterine bleeding 





Granulosa cell tumor (mixed) Abdomina! pain; bleeding Well at 4 years 





Well at 4 years 


Well at 4 years 


Granulosa cell tumor (mixed) Uterine bleeding 





Granulosa cell tumor (mixed) Bleeding (postmenopause) 





Granulosa cell tumor (mixed) Uterine bleeding Not given 





Not given | Granulosa cell tumor (mixed) Not stated Not given 
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TABLE I—SUMMARY OF GRANULOSA CELL TUMORS OF THE OVARY RECORDED IN THE 


Year 


1931 


I9g3t 


1931 


Author 


Habbe 


Habbe_ 
Habbe 


LITERATURE—Continued 


Diagnosis 


Chief symptoms and associated 
condition 


Outcome 





Granulosa cell tumor (mixed) 


Uterine bleeding 


Died postoperative; 
pneumonia 





Granulosa cell tumor (mixed) 





Irregular and profuse menses 


Well at 4 years 





Granulosa cell tumor (mixed) 


Amenorrhea and bleeding 


Well at 2 years 





1931 


1931 


Habbe 


Granulosa cell tumor (mixed) 


Irregular menses; amenorrhea 


Well at 2 years 





Habbe 


Granulosa cell tumor (mixed) 


Irregular menses 


Well at 1 year 





1931 


Habbe 


Granulosa cell tumor (mixed) 


Bleeding, 5 weeks 


Well at 1 year 





1931 


Habbe 


Granulosa cell tumor (mixed) 


Postmenopausal bleeding 


Well at x year 





1931 


Habbe 


Granulosa cell tumor (mixed) 


Uterine bleeding, 114 years 


Not given 





1931 


Habbe 


given 


Granulosa cell tumor (mixed) 


Not stated 


Net given 





193! 


1931 


1931 


1931 


Habbe 


63 


Granulosa cell tumor (mixed) 


Postmenopausal bleeding 


Not given 





Habbe 


46 


| Gramuloea cell tumor (mixed) 


Abdominal tumor (recurrence, 
12 years) 


Recovery 





Habbe 


73 


Granulosa cell tumor (mixed) 


Uterine bleeding 


Well at 1 year 





Habbe 


53 


Granulosa cell tumor (mixed) 


Uterine bleeding 


Not given 





1931 


Habbe 


46 


Granulosa cell tumor (mixed) 


Recurrent tumor in vagina 


Not given 





Habbe 


48 


Granulosa cell tumor (mixed) 


Irregular bleeding 


Not given 





Habbe (Rum- 


meld) 


5 


Granulosa cell tumor (bilateral) 


Sexual precocity 


Well after 10 years 





Pahl 


0 


Granulosa cell tumor 


Sexual precocity 


Recovery 





Meyer 


1% 


Granulosa cell tumor 


Sexual precocity 


Well after 10 years 





Moulonguet 


Unknown 


Folliculome lipidque 


Not obtained 


Not obtained 





Moulonguet 


Unknown 


Folliculome lipidque 


Not obtained 


Not obtained 





Dworzak 


52 


Granulosa cell tumor 


Uterine bleeding, 2 years 


Well at 2 years 





Lipper 


60 





Lipper 


Granulosa cell tumor (cylindroid) 


Postmenopausal bleeding 


Well at 1 year 





48 


Granulosa cell tumor (cylindroid) 


Not stated 


Well at 4 years 





Lipper 


34 


Granulosa cell tumor (cylindroid) 


Uterine bleeding 


Not given 





Lipper 


54 


Granulosa cell tumor (mixed) 


Uterine bleeding, 1 year 


Well at ro months 








Lipper 


34 


Granulosa cell tumor (mosaic) 


Amenorrhea; bleeding 


Well at 13 years 





Lipper 


Lipper 


23 


Granulosa cell tumor (mixed) 


Amenorrhea; bleeding 


Well at 11 years 





56 


Granulosa cell tumor (cylindroid) 


Postmenopausal bleeding 


Well at rs years 





Soltmann 


43 


Granulosa cell tumor (bilateral) 


Abdominal swelling, metastasis to 


Died, 10 days 





Fauvet 


44 


Granulosa cell tumor (mixed) 


Uterine bleeding 


Well at 1 year 





Fauvet 


36 


Granulosa cell tumor (folliculoid) 


Uterine bleeding, 1 year 


Well at 3 years 





Fauvet 


Fauvet 


50 


69 


Granulosa cell tumor (mixed) 


Postmenopausal bleeding 


Recovery 





Granulosa cell tumor (cylindroid) 


Uterine bleeding, 6 months 


Died in 1 mo., pneumonia 





Fauvet 


Not given 


Granulosa cell tumor 


Uterine bleeding; ascites 


Well at 2 years 





Fauvet 


71 


Granulosa cell tumor (cylindroid) 


Abdominal tumor; uterine bleeding 


Recovery 





Fauvet 


63 


Atypical granulosa tumor (sarcoma- 
tous) 


Abdominal tumor; urinary symp- 
toms 


Died during operation 





Fauvet 


43 


Recurrent granulosa cell tumor 


Abdominal tumor; amenorrhea 


Well at 5 years 





Stefancsik 


30 


Granulosa cell tumor 


Irregular menses 


Not given 





Stefancsik 


33 


Granulosa cell tumor 


Uterine bleeding 


Not given 











Granulosa cell tumor 


Menstrual disturbances; bleeding 


Recovery 











Granulosa cell tumor 





Abdominal pain 





Recovery 
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TABLE I.—SUMMARY OF GRANULOSA CELL TUMORS OF THE OVARY RECORDED IN THE 





Year 


Author 


Age 





1932 


Heidler 


37 


Diagnosis 


LITERATURE—Continued 


Chief symptoms and associated 
condition 


Outcome 





Granulosa cell tumor 


Amenorrhea 


Recovery 





1933 


Neumann 


44 


Granulosa cell tumor (bilateral) 


Abdominal pain; metastasis 


Died in 1 yr.; no operation 





1933 


Neumann 


45 


Granulosa cell tumor (bilateral) 


Bleeding; peritoneal metastasis 


Died in 1% years 








1933 


Neumann 


over 50 


Granulosa cell tumor (bilateral) 


Abdominal swelling; peritoneal 
metastasis 


Died in % year 





1933 


Neumann 


54 


Granulosa cell tumor 


Abdominal swelling and pain 


Died in 6 months 








1933 


Neumann 


46 


Granulosa cel) tumo: 


Uterine bleeding 





1933 


Neumann 


61 


Granulosa cell tumor 


Postmenopausal bleeding 





1933 


Plate 


23 


Folliculome lipidique (Lecene) 


Uterine bleeding 6 weeks; amenor- 
rhea 


Not given 


Not given 


Recovery 





1933 


Szathmary 


44 


Granulosa cell tumor, bilateral 
(cylindroid) 


Irregular menses; abdominal pain 


Died in 2 years 





1033 


Szathmary 


46 


Granulosa cell tumor (folliculoid) 


Irregular menses; abdominal pain 


Died in 6 yrs.; acute infec- 
tion 





1933 


Szathmary 


56 


Granulosa cell tumor (folliculoid) 


Irregular bleeding; carcinoma of 
uterus 


Recovery 





1933 


Szathmary 


51 


Granulosa cell tumor 


Abdominal tumor 


Recovery 





1933 


Szathmary 


47 


Granulosa cell tumor 


Amenorrhea and menorrhagia 


Not given 





1933 


Szathmary 


45 


Granulosa cell tumor (folliculoid) 


Amenorrhea and bleeding; carci- 
noma of uterus 


Recovery 





1933 


Szathmary 


33 


Granulosa cell tumor (folliculoid) 


Uterine bleeding and amenorrhea 


Recovery 





1933 


Szathmary 


51 


Granulosa cell tumor (cylindroid) 


Abdominal tumor; ascites 


Recovery 





1933 


Szathmary 


64 


Granulosa cell tumor (folliculoid) 


Abdominal tumor 16 yrs.; diabetes 


Died after operation 





1933 


Brewer 


63 


Hyperplasia of granulosa cells 


Metrorrhagia 


Not given 





1933 


Brewer 


5° 


Hyperplasia of granulosa cells 


Irregular bleeding 


Not given 





1933 


Brewer 


34 


Hyperplasia of granulosa cells 


Metrorrhagia 


Recovery 





1933 


Wolfe 


27 


Granulosa cell tumor 


Uterine bleeding; abdominal en- 
largement 


Well at 6 months 





1933 


Wolfe 


48 


Granulosa cell tumor 


Abdominal tumor 


Well at 5 years 





1933 


Daily 


38 


Granulosa cell tumor 


Menopausal 6 years; no bleeding 


Recovery 





1933 


Daily 


27 


Granulosa cell tumor 


Amenorrhea, 16 months 


Not given 





1933 


Schulze 


54 


Granulosa cell tumor 


Uterine bleeding, 2 years 


Recovery 





1033 


Schulze 


54 


Granulosa cell tumor 


Uterine bleeding, 2 months 


Well at rz months 





1933 


Schulze 


47 


Granulosa cell tumor 


Uterine bleeding; abdominal pain 


Well at 1 year 





1033 


Schulze 


27 


Granulosa cell tumor 


Menorrhagia 


Well at 15 years 





1933 


Schulze 


Not given 


Granulosa cell tumor 


Not stated 


Died in 4 years 





1033 


Schulze 


Not given 


Granulosa cell tumor 


Not stated 


Not given 





1933 


Schulze 


5I 


Granulosa cell tumor 


Irregular bleeding 


Well at 2 months 





1933 


Lellbach 


60 


Granulosa cell tumor 


Irregular bleeding 


Recovery 





1933 


Novak 


Granulosa cell tumor 


Sexual precocity 


Well at 2 years 





1933 





Novak 


Granulosa cell tumor 


Sexual precocity 


Unknown 





| 1933 


Novak 


Granulosa cell tumor 


Sexual precocity 


Well at 1 year 








| 1034 


Bland 


Granulosa cell tumor (recurrent) 


Sexual precocity 


Well at 1 year 





| 1934 





Keasbey 





53 





Granulosa cell tumor 





Profuse menstrual bleeding; myoma 


Recovery 








~ Granulosa cell tumors reported in groups; Meyer—12; Kermauner—so; Novak—23; Total—8s. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE II—SUMMARY OF BRENNER TUMORS OF THE OVARY RECORDED IN THE 


Author 


Age 





Amann 
Orthmann 


63 


61 


LITERATURE 


Diagnosis 


Chief symptoms and associated 
condition 


Outcome 





Papillary ovarian tumor 


Not stated; carcinoma of cervix 


Not given 





Adenofibroma cysticum carcinoma- 
tosum ovarii 


Abdominal pain; ascites 


Well at 4 years 





Orthmann 


43 


Papillary fibroma carcinomatous ovarii 


Irregular bleeding 


Not given 





Orthmann 


Not given 


Adeno-fibroma colloides 


Not stated 


Not given 





Loennberg 


36 


Carcinoma folliculoides malignum 


Abdominal swelling; bilateral 


Died in 6 months 





Gottschalk 


48 


Folliculoma ovarii malignum 


Abdominal swelling; ascites 


Well at 4% years 





Voigt 


47 


Carcinoma folliculoides ovarii 


Abdominal pain; bilateral; metas- 
tases 


Died in 6 months 





Brenner 


62 


Oophoroma folliculare 


Not stated 


Died 8 days; postoperative 





Brenner 


Old woman 


Oophoroma folliculare 


Not stated 


Found at autopsy 





Brenner 


72 


Oophoroma folliculare 


Not stated 


Found at autopsy 





Inguier 


26 


Folliculoma ovarii 


Bilateral abdominal tumors; 
amenorrhea 2 months 


Died after operation 





Pfannenstiel 


35 


Adenoma pseudomucinosum 


Not stated; large pseudomucinous 
cyst 


Well at 10 years 





Lahm 


32 


Brenner tumor 


Menorrhagia; pseudomucinous cyst 


Well at 18 years 





Fleischmann 


43 


Cyst with Brenner tumor 


Menorrhagia 


Well at 4 years 





Tawildaroff 


30 


Oophoroma folliculare 


Abdominal swelling and pain; recur- 
rence in other ovary 


Recovery 





de Lemos 


52 


Brenner tumor 


Abdominal swelling; pseudomuci- 
nous cyst 


Well at 2%4 years 





Seifried 


60 


Oophoroma 


Not stated 


Found at autopsy 





Krompecher 


60 


Follicular oophoroma 


Bilateral; carcinoma of liver 


Found at autopsy 





Krompecher 


Not given 


Follicular oophoroma 


Not stated 


Not given 





Neumann 


Brenner tumor 


Not stated 


Not given 





Frankl 


Fibroma ovarii adenocysticum(right) 


Abdominal swelling, pain, bleeding; 
left ovarian fibroma 


Not given 





Frankl 


Serous cystoma and Brenner tumor 


Not stated 


Well at 134 years 





Frankl 


Fibroma ovarii adenocysticum (right) 


Enlarged abdomen; left fibroma of 
ovary 


Not given 





Frankl 


Fibroma ovarii adenocysticum 


Enlarged abdomen 


Not given 





Frankl 


Fibroma ovarii adenocysticum 


Menorrhagia; myoma uteri 


Not given 





Frankl 


Fibroma ovarii adenocysticum 


Enlarged abdomen; bleeding 


Not given 





Frankl 


Fibroma ovarii adenocysticum 


Abdominal pain; amenorrhea 9 mo. 


Not given 





Frankl 


Fibroma ovarii adenocysticum 


Enlarged abdomen 


Not given 





Frankl 


Fibroma ovarii adenocysticum 


Bilateral abdominal tumors; 
myomata 


Not given 





Frankl 


Fibroma ovarii adenocysticum 


Uterine bleeding; enlarged abdomen; 
myomata 


Not given 





Frankl 


Fibroma ovarii adenocysticum 


Loss of weight 


Not given 





Frankl 


Fibroma ovarii adenocysticum 


Uterine bleeding 


Not given 





Frankl 


Fibroma ovarii adenocysticum 


Enlarged abdomen; bilateral tumors 


Not given 





Frankl 


Fibroma ovarii adenocysticum 


Abdominal pain; urinary symptoms 


Not given 





Frankl 


Fibroma ovarii adenocysticum 


Backache; urinary symptoms 


Not given 





Frankl 


Fibroma ovarii adenocysticum 


Abdominal pain 


Well at 2 years 





Frankl 


Fibroma ovarii adenocysticum 


Enlarged abdomen 


Not given 








Frankl 











Fibroma ovarii adenocysticum 





Urinary symptoms 





Not given 
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TABLE II—SUMMARY OF BRENNER TUMORS OF THE OVARY RECORDED IN THE 
LITERATURE—Continued 











Author Age Diagnosis 


Chief symptoms and associated 
condition 


Outcome 





Neumann 66 Brenner tumor (left) 


Not stated; right ovarian cyst 


Not given 





Esser 64 Folliculoma 


Found at autopsy 


Found at autopsy 





Richter 54 Fibroma ovarii adenocysticum 


Abdominal pain; myomata 


Recovery 





Te Linde 63 Oophoroma folliculare 


Irregular bleeding 


Well at 1 year 





Meyer 41 Brenner tumor — 


Not stated; myomata 


Not given 





Meyer 29 Brenner tumor (solid) 


Not stated 


Not given 





Meyer Not given | Brenner tumor 


Not stated 


Not given 





Meyer 44 Brenner tumor 


Not stated 


Not given 





Meyer 51 Brenner tumor 


Menorrhagia; pseudomucinous cyst 


Recovery 





Mandelstamm 26 Brenner tumor 


Abdominal pain 


Well at 3 years 





Schiffmann 60 Brenner tumor 


Uterine bleeding; urinary incon- 
tinence 


Recovery 





Schiffmann 61 Brenner tumor 


Uterine bleeding 


Not given 





Plaut 54 Fibro-epithelioma mucinosum 


benignum 


Bleeding; abdominal swelling; 
pseudomucinous cyst 


Well at 4 years 





Plaut 37 Fibro-epithelioma mucinosum 


nignum 


Amenorrhea; abdominal pain; left 
ovarian fibroma 


Well at 1 year 





Plaut 56 Fibro-epithelioma mucinosum 


benignum 


Abdominal swelling; myomata 


Well at 21% years 





Fibro-epithelioma mucinosum 


Plaut 52 
benignum 


Abdominal swelling; myomata 


Recovery 





Plaut 37 Fibro-epithelioma mucinosum 


benignum 


Amenorrhea, 4 mos.; appendiceal 
peritonitis 


Died after operation 





Plaut 27 Fibro-epithelioma mucinosum 


benignum 


Intermenstrual bleeding 


Died in 10 days; perito- 
nitis 





Plaut Fibro-epithelioma mucinosum 
nignum 


Found at autopsy; uterine perfora- 
tion, pregnancy 


Found at autopsy 





Plaut Fibro-epithelioma mucinosum 
benignum 


Abdominal pain 


Not given 





Abraham Brenner tumor 


Uterine bleeding; abdominal pain; 
myomata 


Recovery 





Abraham Brenner tumor 


Uterine bleeding; pseudomucinous 
cyst 


Recovery 





Szathmary Brenner tumor 


Abdominal pain and swelling; ovar- 
ian cyst; myomata 


Well at 2 years 





Szathmary Brenner tumor 


Irregular bleeding; ovarian cyst 


Not given 





Szathmary Brenner tumor 


Abdominal swelling 


Well at 12 years 





Szathmary Brenner tumor 


Abdominal pain; large cystoma 


Well at 3 years 





Szathmary Brenner tumor 


Abdominal swelling; large cystoma 


Recovery 





Maury Brenner tumor 

















Bilateral; abdominal swelling, large 
cystoma 





Recovery 





though somewhat resistant, was throughout its extent 
relatively compressible and soft. The tumor mass was 
divided into distinct nodules, but there appeared to be a 
fusion of the tissue forming the nodules, as well as the 
fibrous septa and capsule. Degenerative changes with 
areas of edema were found throughout the growth. 
Microscopic examination of sections taken from various 
portions of the tumor revealed that it was composed of 
rather large polyhedral cells. These contained a clear 
cytoplasm, but the nuclei, though somewhat small, 
stained rather deeply. In some sections these cells were 
loosely arranged in a fibrous tissue stroma, while in others 


they formed solid clumps or gland-like areas, and in still 
others the walls of small cysts. These cyst-like areas bore 
a strong resemblance to the so called follicular cysts. 
Even though numerous sections were taken from all 
parts of the growth, the cells were found fairly uniform in 
all. The arrangement also was similar, the only variation 
was the presence in certain areas of small acini and cysts. 
No type of epithelium or other structure to suggest a 
teratomatous mass was observed. The fibrous tissue 
stroma of the growth was found rather abundant and in 
certain portions appeared as distinct trabecule. The 
stroma was mostly continuous with the fibrous capsule. 
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TABLE III.—CLASSIFICATION OF PATIENTS AC- 
CORDING TO AGE 


Granulosa Brenner 
celltumor tumor 


Age in 

years 
Under 10 
10 to I9.. 
20 to 29... 


40 to 49.. 

50 to So... 
60 or over... 
Not given... 





TABLE IV.—ANALYSIS OF SYMPTOMS IN 169 
PATIENTS 


Granulosa Brenner 


celltumor— tumor— 
Chief symptoms 117 patients 52 patients 

Uterine bleeding 70 19 

(Menorrhagia, irregular bleeding, 

etc.) 

Abdominal tumor............... 16 
Abdominal pain... . 13 
Amenorrhea ee 5 
ae sa jaeeens : 
Enlarged breasts. ne : I 
Sexual precocity. . 


Nv 
lal 


° 


Hypertrichosis. . . . 
Accidental finding . 

Loss of weight 
Masculinity 

Recurrent tumor of vagina 


4 
oor nD OF OC OCHUNS 
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The cells in general were quite regular in outline. Only 
occasionally was irregularity noted. The size, together with 
the contour, was well maintained. Mitosis was not out- 
standing. So, all in all, there were no signs histologically to 
indicate a high degree of malignancy. From the pre- 
dominating type of cell, together with the tendency to 
the formation of acini and cysts, the tumor was looked 
upon as a member of the granulosa cell group and accord- 
ingly the diagnosis of a granulosa cell tumor of the ovary 
was recorded. 

Following the operation (June 6, 1931) the patient did 
not menstruate for 18 months, or until January, 1933. At 
this time the menstrual flow appeared rather unexpectedly 
and it continued normally for 2 days. At this time some 
pain was experienced in the lower portion of the right side 
of the abdomen and examination disclosed considerable 
distention. 

Menstruation recurred regularly every 28 days for a 
period of 3 months, or until the patient was readmitted to 
the hospital on January 15, 1933. At this time there was 
found a large abdominal mass. This was freely movable, 
somewhat firm in consistence, but not tender. 

On the day following re- -admission the estrin pregnancy 
test was found definitely positive. The Aschheim-Zondek 
test was, also, positive. The estrin blood test of Frank 
and Goldberger was, likewise, positive, as was, also, the 
anterior pituitary sex hormone test of the blood. This 
reaction, however, was not decided, but only weakly 
positive. 

A roentgenologic study disclosed a large mass in the 
lower right portion of the abdomen which seemed to dis- 
place the hepatic flexure of the colon upward. 
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TABLE V.—SUMMARY OF CASES OF GRANULOSA 
CELL TUMORS ASSOCIATED WITH SEXUAL 
PRECOCITY 





No. Author 
- Blau (Sternberg) 
. Pahl 
. Habbe (Rummeld) 


Age of child Outcome 


Well after x year 








Recovery 





Well after ro years* 





. Meyer 
- Novak 
. Novak 
- Novak 
8. Bland and Goldstein 


Well after 10 years 





Well after 2 years 





Unknown 





Well after 1 year 








Well after 6 months* 








*Bilateral (recurrence). 





TABLE VI.—FOLLOW-UP IN CASES OF GRANU- 
LOSA AND BRENNER TUMORS OF THE 
OVARY, REPORTED IN THE LITERATURE 


Granulosa Brenner 

Outcome cell tumor tumor 
Not mentioned. . ate 27 
Recovery from operation 10 
Well after 1 year. . Aek esata 14 
Well ro years or longer. 
Died within 1 year 
Died during or shortly after opera- 


Died after 4 years 
Found at autopsy 
Died, metastasis (no operation)... 





There was no evidence of metastatic disease in the lungs 
or the mediastinum. There were, furthermore, no X-ray 
signs of metastasis to the skull, to any of the thoracic or 
lumbar vertebrz, to the bones of the pelvis, or to the bony 
structures of the extremities. 

On April 19, 1933, a laparotomy was performed and a 
large neoplasm, similar in all respects, as to size, color, 
contour and consistence, to the growth removed previously, 
was found involving the right ovary. This together with 
the corresponding fallopian tube was removed. A subtotal 
hysterectomy was performed at the.same time. 

The postoperative recovery of the patient was uncom- 
plicated and satisfactory in every way 

On the fourteenth day following operation the Aschheim- 
Zondek and estrin tests of the urine were negative. Six 
months after the operation, October, 1933, there was no 
conspicuous regression of the mammary glands. The pubic 
hair was still present in abundance. At this time the 
estrin test of the urine was negative, although the anterior 
pituitary sex hormone test of the blood was weakly posi- 
tive (Reaction 1). The estrin blood test was negative. 

Pathologic report (Dr. B. L. Crawford): The second 
specimen presented from I.C. consists of a somewhat 
irregularly shaped, rounded and flattened, tumor mass, 
which weighs 1,460 grams. It measures 21 by 18.5 by 6 
centimeters. In general this tumor resembles closely the 
one previously examined. 

The sections of the former growth were restudied and the 
histologic structure of the two neoplasms was found to be 
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essentially the same. In the second tumor, however, the 
tissue seemed to contain more edematous fibrous stroma 
than was found in the first specimen. The tumor cells 
were identical with those studied in the first specimen and 
resembled closely granulosa cells. Sections from the 
uterus were also examined and these showed an endome- 
trium which was quite mature and in the interval stage. 
Diagnosis: Granulosa cell carcinoma of the ovary. 


ENDOCRINE ACTIVITY OF GRANULOSA CELL 
TUMOR 


Reference to the internal secretory influence of 
tumors of the ovary of the granulosa cell type in 
bringing about marked endometrial hyperplasia 
has been made, particularly by Meyer, Schroeder, 
Neumann, Habbe, and others. 

Hyperplasia of the endometrium with bleeding 
as an accompaniment, alternating periods of 
amenorrhea with menorrhagia, is the result of the 
action of estrin (female sex hormone) produced 
by the pathologic granulosa cells. In these cir- 
cumstances the mechanism of the menorrhagia is 
precisely the same as occurs in the pituitary de- 
ficiencies with persistent follicular cyst formation. 
The typical endocrine effect is noticed in mature 
and elderly women, in whom there is brought 
about enlargement of the uterine body and alter- 
ation in the endometrium. 

Attention has been directed to these changes by 
numerous observers, including Aschner, Tietze, 
Neumann, Meyer, and Klaften. 

Occasionally one encounters rather profuse and 
almost continuous bleeding. Indeed, the hemor- 
rhage may be so severe as to lead to profound 
grades of anemia. This may be followed at times 
by varying periods of amenorrhea. In sexually 
active women, the removal of a granulosa cell 
neoplasm is usually followed by a regular men- 
strual function. 

By laboratory investigation, Schuschania has 
demonstrated the relationship of the hormonal 
influence of the granulosa cell tumor on uterine 
bleeding. 

He records the history of a patient, 67 years of 
age, who was operated upon for a granulosa cell 
tumor 9 years following the establishment of the 
menopause. Before operation a quantitative esti- 
mation of the total amount of follicular hormone 
present in the urine and feces—covering a period 
of 5 days—disclosed 975 mouse units. Within 
10 days following operation, there was an impres- 
sive reduction in the hormonal content of the 
excreta, and 10 weeks following the operation no 
trace of the hormone could be found. 

Prior to the second operation in our patient 
large quantities of the follicular hormone were 
present both in the blood and in the urine. The 
absence of this substance in the blood and in the 


urine some months after the operation indicated 
the complete removal of all granulosa cell tissue. 
The mildly positive Aschheim-Zondek reaction of 
the blood serum, however, probably was an ex- 
pression of compensatory effort of the anterior 
pituitary gland to counterbalance the lack of 
ovarian activity. 

In the numerous reports of the syndrome of 
sexual precocity recorded in the literature, the 
condition is ascribed by most authors to disturb- 
ances of either the pituitary body, the ovaries, 
the adrenals, or the pineal gland. 

It is pertinent to point out, at this time, that 
sexual precocity may be caused by the assumption 
of endocrine activity of ovarian tumors other than 
the granulosa cell type. Frank, for example, re- 
cently reported 2 cases of precocity due in one 
patient to a malignant teratoma and in the other 
to an embryonal alveolar carcinoma. 

In view of these observations, it is highly prob- 
able that microscopic check-ups of ovarian neo- 
plasms removed from patients exhibiting frank 
signs of sexual precocity would reveal probably in 
a large number of instances growths falling in the 
granulosa cell category. 


ULTIMATE FATE OF PATIENTS WITH GRANULOSA 
CELL TUMORS 


In Table VI there are listed, as recorded in the 
literature, the ultimate fate of the patients who 
suffered with granulosa cell tumors of the ovary, 
as well as tumors of the ovary of the Brenner type. 
It will be observed that “follow-up” data were 
available in 96 cases of the granulosa cell tumor 
and in 39 cases of the Brenner neoplasm. 

Recovery following operative removal of the 
granulosa cell tumor is recorded in 32 patients. 
Forty-two patients were reported well for periods 
varying from 1 to 10 years or more after oper- 
ation. Twenty patients died at varying periods 
following operation. Two died of metastasis 
within 1 year—not operated upon. Four died of 
metastasis within 1 year of operation. The others 
died of different causes. 

With regard to the Brenner tumor it will be 
observed that 27 of the patients were known to be 
well at varying periods following removal of the 
growth (Table VI). Six patients died within 1 
year following operation. Of these 4 died within 
a few days after operation and 2 died within 6 
months. One died of metastasis. The cause of 
death is not given in the 5 others. 


SUMMARY 


1. The available literature regarding granulosa 
cell tumor of the ovary (folliculoma ovarii) and 
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the Brenner tumor (oophoroma folliculare) has 
been reviewed. The clinical data, including the 
age of the patients, chief symptoms, diagnosis, 
pathology, and the ultimate outcome of the pa- 
tients, have been presented in tables. 

2. Individual summarizations of 160 cases of 
the granulosa cell tumor and 60 cases of the 
Brenner tumor are recorded. These together with 
85 cases of granulosa cell tumor reported in 
groups make a total of 311 cases. 

3. Clinically, the granulosa cell and Brenner 
tumors are relatively benign. Only occasionally 
do they break through the capsule, recur, or 
metastasize. 

4. The granulosa cell tumor occurs most fre- 
quently after the menopause. Seventy, or 47 per 
cent, of the growths herein reported developed in 
women aged 50 years or more. Likewise, it was 
noted that the Brenner tumor occurred in 36 or 
50 per cent of the cases in women well past the 
menopausal years. Seven cases of granulosa cell 
tumor, however, occurred in children under the 
age of 10 years. 

5. Uterine bleeding (menorrhagia, metror- 
rhagia) was the most common symptom mani- 
fested by patients with the granulosa cell tumor. 
Sixty per cent of the 117 patients in whom symp- 
toms were described complained of this symptom. 
The Brenner tumor does not seem to be associ- 
ated with conspicuous symptoms. 

6. Granulosa cell tumors occurring in children 
are prone to induce precocious sexual develop- 
ment. A personal case of a granulosa cell tumor 
arising in a child 7 years of age, who underwent 
marked sexual development, is recorded. 

7. Data concerning the final outcome were 
available in 96 cases of the granulosa cell tumor 
and in 39 cases of the Brenner tumor. Forty-two 
patients with the granulosa cell tumor were re- 
ported well for periods varying from 1 to 10 years 
after operation, while 20 patients died at varying 
periods following operation. Four of these pa- 
tients succumbed from metastases within 1 year 
after removal of the neoplasm. Twenty-seven 
patients in whom the Brenner tumor was found 
were known to be well at varying periods follow- 
ing operation. Six died within 1 year after opera- 
tion. One patient of this group died from me- 
tastases. 

Since the completion of this article 3 other cases of granulosa cell 
tumors in children have been described in the literature. E. Klaften 
(Arch. f. Gynaek., 1934, 155: 242) reported cases in children 4 and 9 
years of age; and O. Kleine, in a child 3% years old. All children 
exhibited sexual precocity (Arch. f. Gynaek., 1934, 155: 169). 
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THE PROBLEM OF GASTRIC RE- 
SECTION FOR DUODENAL ULCER 


ORE patients, perhaps, are develop- 
ing recurring ulcer after partial 


gastrectomy and partial duodenec- 
tomy for duodenal ulcer than is apparent from 
a study of the literature. By gastric resection 
and removal of the duodenal ulcer, the surgeon 
hopes to accomplish (1) removal of the 
ulcerating duodenal lesion, (2) removal of 
areas of gastritis, involving the antrum of the 
stomach if such areas are present, (3) reduc- 
tion of gastric acidity to the point of relative 
achlorhydria, and (4) relief of pylorospasm 
and provision of a means of increasing the 
rapidity with which the stomach empties. 
Removal of the duodenal ulcer as a part of 
gastric resection theoretically is valuable, es- 
pecially if the lesion is of the hemorrhagic type. 
This would assume greater importance were it 
not for. the fact that a properly performed 
gastro-enterostomy resulting in a properly 
functioning gastro-enteric stoma will be fol- 
lowed by healing of whatever inflammatory 


lesions are present in the duodenum, and that 
removal, in the course of gastric resection, of 
many of the large, infiltrating, perforating 
duodenal ulcers carries a risk from five to ten 
times that of gastro-enterostomy. That re- 
moval of a hemorrhagic duodenal ulcer is 
essential is not a proved fact. Studies of the 
results of various operative procedures for 
duodenal ulcer have shown that gastro- 
enterostomy alone will protect the patient 
against recurrence of hemorrhage in 82 per 
cent of the cases, and of equal importance is 
the fact that, should hemorrhage recur after 
gastro-enterostomy, it is seldom of serious 
import. 

The association of gastritis and duodenal 
ulcer is strikingly infrequent among patients 
operated on at the Mayo Clinic; it occurred 
in less than ro per cent of a group of patients 
on whom gastric and duodenal resection was 
performed in the treatment of duodenal ulcer.! 
The argument that partial gastrectomy re- 
moves, with the duodenal ulcer, the areas of 
gastritis, and that such areas of gastritis are 
precursors to the formation of duodenal ulcer 
in the stomach obviously cannot hold in these 
cases. 

Maintaining reduction of the concentration 
of hydrochloric acid in the gastric secretion by 
medical or surgical methods, however, would 
seem to be of primary importance in the treat- 
ment of duodenal ulcer. It should be remem- 
bered, however, that achlorhydria occurring 
subsequent to operation on the stomach for 
duodenal ulcer, whether the operation is 


tWalters, Waltman, and Sebening, Walter. A comparison of lesions 
associated with duodenal ulcer in Germany and in the United States. 
Minnesota Med., 1932, 15: 579-584. 

Walters, Waltman, and Church, G. T. Gastritis, a phenomenon of 
pyloric obstruction and its relation to duodenal ulcer. Minnesota Med., 
1935, 18: 206-212. 
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gastric and duodenal resection (partial gas- 
trectomy), or posterior gastro-enterostomy, 
in most cases is a matter of relativity; acidity 
is reduced because of dilution and neutraliza- 
tion of the gastric secretions by reflux of 
intestinal secretions rather than because of 
actual failure of the remainder of the stomach 
to secrete hydrochloric acid. Stimulating 
gastric secretion by injection of histamine in 
many cases will produce a measurable secre- 
tion of hydrochloric acid even after operation 
has been performed.' 

It appears that there is less tendency to re- 
curring ulceration after any operation on the 
stomach and duodenum for duodenal ulcer, if 
relative achlorhydria occurs. If relative 
achlorhydria followed in all cases in which 
partial gastrectomy has been performed, the 
increased risk of such a procedure over gastro- 
enterostomy might be warranted. That such 
a state of relative achlorhydria frequently 
fails to occur as yet is not well known. In one 
large series of cases in which subtotal gastrec- 
tomy had been performed for duodenal ulcer, 
relative achlorhydria was obtained in but 
56 per cent of cases.” 

On the other hand, a marked reduction in 
acidity usually occurs following a properly 
performed posterior gastro-enterostomy with 
a resulting properly functioning stoma, and in 
some cases relative achlorhydria is obtained. 
The degree of reduction of gastric acidity fol- 
lowing gastro-enterostomy in some cases may 
be greater than that which occurs when 
achlorhydria fails to develop after partial 
gastrectomy. This apparently holds true re- 
gardless of the amount of stomach removed, 
short of total gastrectomy. In comparing the 
relative emptying time of the remaining por- 


1Symposium: Physiologic studies subsequent to gastric resection for 
ulcer. Proc. Staff Meetings of Mayo Clinic, 1934, 9: 497-511. 

2Klein, Eugene, Aschner, P. W., and Crohn, B. B. The end-results of 
partial gastrectomy for primary gastric and duodenal ulcers. Tr. Am. 
Gastro-Enterol. Assn., 1933, 197-205. 





tion of the stomach following partial gastrec- 
tomy with that when the stoma is functioning 
properly following posterior gastro-enteros- 
tomy, it would appear that in this respect the 
one operation is not superior to the other. 
When, however, direct anastomosis of the 
gastric remnant and the duodenum (Billroth I) 
has been made, there is an apparent “hold up” 
or delay caused by duodenal peristaltic activ- 
ity which does not occur following the Pélya 
type of procedure. 

The problem of whether or not gastric re- 
section should be performed seems to concern 
duodenal ulcer only; not gastric u'cer, for 
morphologically and biologically the two differ 
greatly. The possibility of carcinomatous 
changes occurring in gastric ulcer and the 
small likelihood of their occurring in duodenal 
ulcer is well known. Similarly, different re- 
sults follow similar operations used in the 
treatment of these separate lesions. Almost 
never does recurring ulcer follow such pro- 
cedures as (1) excision of a gastric ulcer and 
gastro-enterostomy, or (2) partial gastrectomy 
for gastric ulcer. 

In short, the surgical problems of today, as 
applied to duodenal ulcer, seem principally 
concerned in the selection of a procedure which 
will sufficiently reduce the acidity of the 
stomach and increase the rapidity of gastric 
emptying at a low risk. Since gastric and 
duodenal ulcers differ morphologically and 
biologically, the problems presented are not 
parallel. The case for subtotal gastrectomy, 
with removal of the duodenal ulcer, remains 
one for further study, during which time 
gastro-enterostomy should continue to hold a 
position of high regard for it will give good re- 
sults at low operative risk in properly selected 
cases in which the response to a properly 
carried out medical regimen has been in- 
adequate. WALTMAN WALTERS. 
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THE SURGEON’S LIBRARY 


REVIEWS OF 


HE book by Colwell and Russ, entitled X-Ray, 

Radium, and the Living Cell, written nearly 

twenty years ago and revised in 1924, is well 
known to radiologists the world over, having served 
as the standard textbook in the English language on 
the physical, radiological, and pathological aspect: of 
the influence of X-radiation on human tissues. The 
present publication! is a natural complement to the 
previous monograph, providing a well summarized 
compilation of the world’s literature concerning all 
kinds of injuries from exposure to X-rays, ‘y-rays, 
and other radio-active substances. No attempt has 
been made to give a complete account of such in- 
juries, for that would require a large volume. The 
authors have presented the more outstanding fea- 
tures of these injuries, their prevention, and treat- 
ment, for the assistance of physicians and surgeons 
in general but especially for those beginning the 
study of radiology. It cannot be emphasized too 
strongly that every worker in radiology should do 
everything possible to familiarize himself with the 
pages of this work. Even though there may be en- 
countered an occasional case of true idiosyncrasy, 
and though an occasional error of judgment may 
result in injury, the great majority of accidents may 
be prevented. The reviewer strongly advises the 
acquisition of this book by every physician who 
does radiological practice. James T. CAsE. 


A COMPLETE treatise on osteomyelitis by 
Wilensky? gives the historical data concerning 
the condition and covers the methods of treatment 
from early history to the present day. The different 
bones are discussed from the standpoint of anatomy 
—gross and microscopic—and as to physiology. The 
question of blood supply is well covered; the author 
believes that thrombus embolus formation is largely 
responsible for the spread of osteomyelitis. The bac- 
teriology of osteomyelitis is covered in defail, par- 
ticular attention being paid to the type and mecha- 
nism of infection. The pathology, symptoms, differ- 
ential diagnosis, X-ray findings, and treatment of 
the various forms of the disease—the primary and 
extension forms, the hematogenous, and the chronic 
—are aptly discussed. Osteomyelitis of the skull, 
sinuses, jaw, and many other bones, is considered, so 
that in all the book covers the subject of osteomye- 


1 X-Ray AND Rapium Inyurtes; PREVENTION AND TREATMENT. By 
Con, A. Colwell, M.B., Ph.D., M.R.C.P., D.P.H., and Sidney Russ, 


D.Sc., F. Inst. P.’ London: Oxford University Press, 1934. 


2 OSTEOMYELITIS; ITs PATHOGENESIS, SYMPTOMATOLOGY, AND TREAT- 
MENT. By Abraham 0. Wilensky, A. B., M.D., F.A.C.S. New York: 
The Macmillan Co., 1934. 
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litis completely and thoroughly. It is the opinion of 

the reviewer that the book is the outstanding classic 

in the early and modern history of the condition. 
James J. CALLAHAN. 


OLUME VII® of the Practitioners Library of 
Medicine and Surgery is a first printing and 
deals with the subject of pediatrics. It has an index, 
a good list of references at the end of each chapter, 
and it is fairly extensively illustrated. Most of the 
contributors are eastern pediatrists: of 34 authors, 
2 are midwestern, 2 far western, and 2 southern. 
The volumes of the Practitioners Library, at least 
at present, cannot be purchased separately—a w ise 
provision since no volume of the system is entirely 
complete in itself. As stated in the preface, because 
of the duplication of some disease conditions in chil- 
dren and adults, it is impossible to avoid duplica- 
tion. The editors have succeeded, however, in bring- 
ing such duplication to a minimum. For the most 
part, the duplication is apparent only as nice differ- 
ences are drawn between the manifestations of a 
given disease in adult and child. For example, in 
Volume VII the subjects of polycythemia, leucocy- 
tosis, and leucopenia are only briefly touched on but 
are discussed fully in Volume II, while brachial 
palsy, although a neurological disturbance, is so dis- 
tinctly pediatric that it is discussed fully. Such con- 
ditions as pubertas precox and eunuchoidism, etc., 
are merely mentioned in this volume but are dis- 
cussed fully in the section on endocrinology in Vol- 
ume III. Non-diabetic ketosis, however, largely a 
peculiarity of childhood, is taken up in great detail. 
The subjects of feeding and conditions due to de- 
fective nutrition and infectious diseases are given 
special attention. Considerable importance is at- 
tached to diarrheal diseases and injuries of the new- 
born, conditions due to water and electrolyte im- 
balance (dehydration, etc.), neurological attitudes, 
and tuberculosis. Mental hygiene, child guidance 
and recognition of behavior attitudes, the most re- 
cent addition to pediatric practices, are emphasized 
when necessary—the psychic and behavior aspect 
of the enuresis problem is well handled. The newer 
and most generally accepted classification of ne- 
phritis is followed in the chapter on renal disturb- 
ances. A progressive innovation is the discussion of 
rheumatic fever and chorea under or following the 
sections on heart rather than under infections and 
neurology, respectively, as in most texts. Infant 


8 Tue PRACTITIONERS LIBRARY OF MEDICINE AND SurGERY. Vol. VII 
—Pepiatrics. New York and London: D. Appleton-Century Co., 1935. 
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feeding is discussed under general principles and no 
particular food or formula is emphasized over other 
equally good ones. A valuable feature is a section 
on the antidotes for the common poisons found in the 
medicine chest. 

Volume VII is intended as a guide in pediatrics 
for the busy practitioner, and it is well written from 
this viewpoint. Josepn K. Carvin. 


TT researches of the various investigators in the 
report! of the Imperial Cancer Research Fund 
for 1933-1934, constitute interesting and valuable 
additions to our knowledge upon these subjects and 
they have been carried out with the scientific accu- 
racy characteristic of the workers. The conclusions 
upon the question of the mode of action of radiation 
are of special interest because of the difference of 
opinion that still exists upon the subject. 

Foulds conducted histological studies on filter- 
able tumors of the fowl with special reference to 
metastatic growths and found individual charac- 
teristics in different strains and also close parallels 
with human tumors. In thymus, peritoneum, mus- 
cle, and kidney, he observed proliferations of the in- 


vaded tissues comparable with the collateral hyper-" 


plasias of human tumors. It was also demonstrated 
that different tumor strains have distinguishing 
characteristics of growth and dissemination which 
are retained indefinitely. When part of the thymus 
of the fowl is removed, minced, and re-inoculated 
into the breast of the same bird, there is, first, a 
necrosis involving particularly the thymocytes. It 
is quite evident that the potentialities of thymic epi- 
thelium are completely realized only under abnormal 
conditions. 

Watson studied the effect of tar cancer in mice 
maintained on diets supplemented with fresh liver 
and found an increased carcinogenesis in such ani- 
mals. This was indicated by the earlier appearance 
of benign warts and also the fact that larger num- 
bers of animals developed benign and malignant 
skin lesions. On the other hand, the average interval 
of time between the first tar treatment and the 
development of malignancy was not reduced when 
the diet was supplemented with fresh liver. These 
experiments suggest that the development of a be- 
nign hyperplasia and the subsequent development 
of malignancy are conditioned at least partly by 
different factors. Watson also observed an increased 
tumor response when the amounts of liver fed are 
varied within wide limits and also when the admin- 
istration of liver is delayed until the sixth week of 
tar treatment. The factor or factors in fresh liver 
responsible for the increased response are compara- 
tively heat-stable. 

Horning conducted microincineration studies of 
tar tumors. By means of excellent and striking 
photomicrographs it is demonstrated that a detailed 
comparison can be made between the ash of the 


1ImpertAL CANCER RESEARCH Funp. Report for 1933-1934. Under 
the direction of the Royal College of Physicians of London and Royal 
College of Surgeons of England, November, 1934. 
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hypertrophied tarred skin and that of the carcinoma 
cells in their varying stages of differentiation. A 
further study is reported by the same author upon 
the action of radium on the inorganic structure of 
tumor cells. The maximum increase of mineral salts 
occurs on. the sixth day following irradiation. 

Crabtree and Cramer deal with the action of ra- 
dium upon cancer cells. These authors concluded 
that susceptibility to radium is not a fixed property 
of a given cell, but varies with its environment. 
Anaerobiasis, hydrocyanic acid, and cold diminished 
the functional activity of the respiratory mechanism, 
but the effect on the susceptibility to radium is not 
the same. Anaerobiasis diminished -susceptibility 
to radium whereas hydrocyanic acid and cold in- 
crease susceptibility to radium. In a third paper by 
these authors, the conclusion is drawn that y- 
rays have the same biological effect on cancer cells 
in vitro as a mixture of B- and y-rays. Under 
both circumstances the functional state of the 
respiratory mechanism determines the biological 
response of the cell. In the following paper, Cramer 
found that spontaneous mammary carcinomata of 
the mouse show considerable differences in their 
sensitivity to radium. No evidence was obtained to 
indicate a stimulation of growth or enhanced met- 
astatic dissemination by radium. The process of 
regression of the radiosensitive tumors is believed 
to be due to damage inflicted on both the tumor and 
the tumor bed. In the radioresistant tumors irradia- 
tion does not produce a macrophage invasion. The 
ability to bring about the local disappearance of a 
malignant new-growth by an agent which does not 
kill all the malignant cells directly, suggests to the 
author the possibility of a systemic treatment of 
cancer along the same lines. 

The last two papers are by Ludford. By means of 
excellent dark ground photographs distinguishing 
features are demonstrated between tumor cells and 
associated macrophages and fibroblasts. A new 
method of staining fatty substances in living cul- 
tures is presented. It is suggested that the plasma 
membrane of malignant cells is relatively rich in 
fatty substances. Max CuTLeER. 


N his book? of 300 pages Dr. Goldzieher has at- 
tempted to cover not only the pathological 
physiology, diagnosis, and treatment of the glands 
of internal secretion but also to discuss their influ- 
ence in disorders of nutrition, organic and mineral 
metabolism, infection, locomotion, psychiatry, oph- 
thalmology, and dermatology. This is almost too 
ambitious a task. The bridge of hypothesis in many 
relationships studied becomes so great that endo- 
crinology is discredited rather than enlarged. 

The presentation is made as a personal offering 
without review of the work of others. This is inter- 
esting and valuable but statements of results should 
then be accompanied by some data indicating the 
experience back of the claims made. For instance, 


2PracticaL Enpocrinotocy. By Max A. Goldzieher, M.D. New 
York and London: D. Appleton-Century Co., 1935. 
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diiodotyrosin, recommended for the medical treat- 
ment of hyperthyroidism following the work of 
Abelin at Bern, to whom no reference is made, is 
represented as being “the biological antagonist to 
thyroxin”’ and a “satisfactory antidote to thyroxin.” 
This claim has not been substantiated by others 
attempting to corroborate Abelin’s work. It is un- 
fortunate for endocrinology that any false hopes 
should be raised. A rather specialistic bias is also 
suggested by the introduction which states that “an 
underlying veiled endocrinopathy should be sus- 
pected in all cases in which the symptoms observed 
are not satisfactorily explained on the basis of 
demonstrable pathological changes.” Would it not 
be just as valuable to consider an underlying veiled 
infection, malignancy or neurosis? 

If the book were an informal discussion based on 
the author’s extensive personal experience it would 
be welcomed by students of endocrinology, but in 
its present form as an authoritative guide to prac- 
tical endocrinology it fails of its objective. 

PAUL STARR. 


HE book! of Lockhart-Mummery is not an ency- 
clopedic treatise on the surgery of the rectum 
and colon but records the author’s own experience 
and very largely voices his own opinion on the sub- 
jects. In this edition are emphasized particularly 


aseptic technique, improved methods of anesthesia 
and rational methods of after-treatment of rectal 
operations. 


cially good, 
Almost every reviewer takes exception to certain 
omissions or commissions in a book under scrutiny, 


The chapter on diverticulitis is espe- 


and I would therefore call in question the omission 
of any mention of lymphogranuloma inguinale as a 
cause of rectal stricture. The statement that the 
operation of choice in severe ulcerative colitis is 
without doubt appendicostomy, would be skepti- 
cally received in this country where iliostomy is 
done with the purpose of sidetracking the fecal 
stream from the ulcerated colon. 

The author very properly classes the injection 
treatment of hemorrhoids as palliative and says that 
danger lies in its use by those who have no special 
knowledge of the differential diagnosis of rectal 
lesions. 

In discussing prolapse of the rectum, he states 
that the condition usually corrects itself in children 
if the nutrition and habits of elimination are prop- 
erly regulated. 

As Dr. Mummery has been an ardent advocate of 
perineal resection of the rectum for carcinoma after 
preliminary colostomy, one is not surprised to have 
the safety of the operation emphasized but rather 
questions the statement that “‘there is no doubt 
that the proportion of cures on a 5 year basis is 
higher than with any other method.” In his own 
series of cases, he has a 4 per cent mortality and a 

‘DISEASES 4 THE RECTUM AND COLON AND THEIR SURGICAL TREAT- 


MENT. By J. P. Lockhart-Mummery, F.R.C.S. (Eng.), M.A., M.B., 
B.C. ( (Cantab.). “od. ed. Baltimore: William Wood & Co., 1934. 
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52 per cent 5 year cure. In the abdominoperineal 
operation, the mortality in his hands is 15 to 30 
per cent. 

In general one can highly recommend the book as 
containing much sound advice and wisdom, espe- 
cially as it concerns itself with the treatment of 
lesions of the rectum. VERNON Davin. 


Berens last volume, XII, together with the index of 
the Cyclopedia of Medicine? is now available. It 
is well to recall that Dr. George M. Piersol is editor- 
in-chief and he selected a group of associate editors 
to assist in this big task of arranging the whole field 
of medical endeavor into an alphabetical system. 
The material has been supplied by other associates 
selected because of their pre-eminence in their spe- 
cific fields of medicine and medical sciences not only 
from most of the great medical schools of the United 
States and Canada but also from many of the coun- 
tries of Europe, Central and South America. The 
volumes are of convenient size (7 by 10) of 700 to 
1000 pages, in attractive flexible green bindings. 
The material is well printed on substantial paper. 
The disease entities have been discussed in an orderly 
way from the standpoint of etiology, pathology, 
symptomology, differential diagnosis, and treatment. 
The operative technique together with pre-operative 
and postoperative management has been empha- 
sized in the care of the surgical disorders, gynecology, 
obstetrics, opthalmology, and otolaryngology. 

The twelfth and last volume has for its first topic, 
“Tendons, surgery of,” and ends with “Zingiber, 
its preparations, doses, physiologic action and 
therapeutic uses.” The index of 415 pages is to be 
replaced with each annual supplement which Dr. 
Piersol plans to bring out to cover the rapid advances 
and constant changes taking place in medicine. 

M. HERBERT BARKER. 


HE text entitled Modern Operative Surgery, 
edited by G. Grey Turner, should at once be- 
come the outstanding book in its field. Written by 
a most formidable group of English surgeons, unit- 
ing in an effort to present an authoritative survey 
of the whole range of modern surgical operations, it 
covers its purpose excellently. Aimed to appeal 
primarily to the surgeon, it not only gives the de- 
tailed technique of modern operations, but offers 
also the choice of operation as well as the prepara- 
tion and after-treatment of the patient so necessary 
to a happy result. One statement in the editor’s in- 
troduction—“the proper operation clumsily per- 
formed is much more likely to be successful than the 
wrong operation however brilliantly executed’’— 
portrays the aims of these British surgeons. 
Several of the chapters are of necessity brief, but 
with few exceptions deserve especial commendation. 


2 THE gg or MeEpiIcINE. Edited by George Morris Piersol, 
B.S., M.D., and Edward L. Bortz, A.B., M.D. Vol. XII and Index 
Philadelphia: F. A. Davis Co., 1934. 


3MopERN OPERATIVE SuRGERY. Edited by G. Grey Turner, M.S. 


F.R.C.S. (Eng), F.A.C.S. (Hon.). Vols. I and II, 2d ed. Baltimore: 
William Wood & Co., 1934. 
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The two chapters by W. Sampson Handly on “ Prin- 
ciples of the Operative Treatment of Malignant 
Disease,”’ and ‘‘Operations on the Breast,” are note- 
worthy examples and should be of particular interest 
to all medical men so significant is the material con- 
tained within. One of the masterpieces is the chap- 
ter on “Operations on the Stomach” as revised by 
A. J. Walton. Walton’s experience is perhaps 
second to none and this knowledge is adequately 
reflected in his chapter on gastric surgery. 

Too much cannot be said for these two volumes on 
operative surgery, for it would mean repeating again 
and again. Every field of surgery is covered, and 
covered unusually well. Each chapter is significant. 
Both volumes are profusely illustrated. Modern 
Operative Surgery will meet instant and heartfelt 
approval by every surgeon, for it bridges a tre- 
mendous gap which heretofore has remained un- 
tenanted. Ear e I, GREENE. 


HE three hundred page monograph, which is the 

third part of Volume VIII! of Veit’s Handbuch 
der Gynaekologie dealing with infections of the 
female genitalia, is devoted to a consideration of 
gonorrhea. The attempt has been made to have this 
volume encyclopedic and all inclusive, as are the 
other volumes of this Handbuch. A tremendous bib- 
liography of thirty-six closely printed pages is there- 
fore included, thus making it too cumbersome for 
the average reader. 

This volume is for the most part sketchily written. 
One suspects that it is simply an enlarged edition of 
the author’s previous monograph which appeared 
independently in 1930. It is difficult to understand 
why only three pages are devoted to gonorrhea and 
pregnancy. The reader will be surprised to find 
that such procedures as multiple puncture of the 
cervix and intracanalicular cervical massage are 
recommended for the treatment of endocervicitis; 
on the other hand, cervical cauterization is not even 
mentioned. The work is not well illustrated and one 
is forced to the conclusion that this volume is defi- 
nitely not in keeping with the other volumes of this 
Handbuch which have appeared to date. 

Rapa A. REIs. 


HE outline? of the treatment of fractures by 

Spiers is well written, contains many useful and 
helpful illustrations, and is particularly adapted to 
those who are desirous of sufficient knowledge for 
the treatment of fractures, without extensive read- 
ing. 

It is a compact, interesting book, describing all of 
the important fractures and dislocations. The treat- 
ment of each fracture is briefly discussed. 

In my opinion this small fracture book is an ex- 
cellent outline for the general practitioner. 

James J. CALLAHAN. 
1Verr’s HANDBUCH DER GYNAEKOLOGIE. Edited by W. Stoeckel. 
3d rev. enl. ed. Vol. VIII, part 3. Dre GonorrHorscHe INFEKTION DER 
GENITAL ORGANE. By C. Bucura, Munich: J. F. Bergmann, 1934. 


2A Brier OvuTLINE OF A MODERN TREATMENT OF FRACTURES. By 
11. Waldo Spiers, A.B., M.D. Baltimore: William Wood & Co., 1935. 


TT enthusiastic reception and almost immediate 
success of McGregor’s Synopsis of Surgical 
Anatomy® make one look with pleasurable anticipa- 
tion into the second edition, enlarged by the addi- 
tion of numerous valuable sections. McGregor’s 
book is an innovation in surgical anatomy and pres- 
ents, rather than a systematic exhaustive treatise 
on anatomy, a series of separate essays each com- 
plete in itself, and often dealing with diverse regions 
and systems. 

The book is divided almost equally into two halves 
—one dealing with normal anatomy, the other, 
termed “Anatomy of the Abnormal,” including 
such varied subjects as the anatomy of congenital 
errors, the anatomical bases of various clinical tests, 
and of surgical procedures and upproaches. The 
student may miss the usual amount of anatomical 
material presented in the usual textbook of surgical 
anatomy, but this lack is more than compensated 
for by the great wealth of practical and important 
surgical information. 

Although the book is labeled a synopsis, I feel 
this is somewhat of a misnomer, since in no way 
can its brevity be confused with inadequate or 
outline presentation. Subjects, as presented, are 
logically and thoroughly treated, explanations 
are satisfying and readable. The book is whole- 
heartedly recommended to student and practitioner 
alike. Micwaet L. Mason. 


‘THE second edition of Dr. Babcock’s Textbook of 
Surgery* should find great favor among students 
of surgery. The simplicity and orderly presentation 
which contributed largely to the popularity of the 
original volume have not suffered at the expense of 
additional text and many new illustrations. Only a 
surgeon of Dr. Babcock’s wide experience could dis- 
cuss accurately such a great variety of surgical con- 
ditions as may be found in his book. The reader will 
be impressed with the fine illustrations of operative 
procedures; he will particularly enjoy the chapters 
on fractures, anesthesia, and surgery of the endo- 
crine glands. The many advances in surgery which 
have taken place since the publication of the first 
edition have been adequately considered in the 
second edition. Dr. Babcock’s keen powers of ob- 
servation and surgical originality stand out on every 
page. 

The first book was a distinct success; the revised 
edition should prove even more popular. 

FREDERICK CHRISTOPHER. 


"TEACHERS of roentgenology are always on the 
lookout for good textbooks that present the sub- 
ject of roentgenological diagnosis in terse, attractive 
English, illustrated adequately by actual roentgeno- 
grams. It is a somewhat new departure to find a 


3A Synopsis OF SURGICAL ANATOMY. By Alexander Lee McGregor, 
M.Ch. (Edin.), F.R.C.S. (Eng.). With foreword by Sir Harold J. Stiles, 
K.B.E., F.R.C.S.(Edin.). 2d ed. Baltimore: William Wood & Co., 1034 

4A TEXTBOOK OF SURGERY; FOR STUDENTS AND Puysicians. By W. 
Wayne Babcock, A.M., M.D., LL.D., F.A.C.S. 2d ed. Philadelphia and 
London: W. B. Saunders Co., 1935. 
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book, such as Bull’s X-Ray Interpretation’, which 
answers to most of the above conditions but in which 
the 280 original illustrations are all line drawings or 
silhouettes in place of the usual half-tone reproduc- 
tions of the original roentgenograms. At first this 
seems to be a fault until we reflect that many of the 
works in which roentgenograms are used as illustra- 
tions have accompanying diagrams or outline draw- 
ings of an explanatory character. For most pur- 
poses it will have to be admitted that these line and 
silhouette drawings answer the purpose of illustra- 
tion admirably. In the chapter on the head, how- 
ever, there is a definite lack of satisfactory illustra- 
tions and especially in that portion which deals with 
brain tumors and particularly with the sinuses. 
Again, in the lungs much of the refinement of X-ray 
illustration is lacking in the simple outline drawings. 
Here again, it must be admitted that for instruction 
purposes these line drawings have considerable 
value. 

As a textbook the work proves to be quite suitable. 
It devotes more space to common pathological con- 
ditions than to rare ones, and much prominence is 
given to the normal, for it is quite truly stated that 
no accurate conception of the pathological is possi- 
ble without a knowledge of the normal. 

James T. Case. 


[N Blood Groups and Blood Transfusion®, Wiener 
has attempted to condense all the present day 
knowledge concerning these subjects into a book of 
two hundred pages and has succeeded remarkably 
well. 

The first third of the book deals with the blood 
groups as we know them clinically. Many enlight- 
ening facts are brought out concerning the tech- 
nique of blood grouping and the sources of error. 
He advocates strongly the more general use of the 
international nomenclature for the blood groups, 
and points out that many transfusion accidents have 
been the result of confusion between the Jansey and 
Moss numberings. This section is well written and 
very instructive to the clinician and particularly to 
technicians. 

The second section deals with the indications for 
blood transfusion and the various techniques em- 
ployed in their performance. This is a review of our 
present knowledge and while complete does not 
offer anything new. 

The author next deals with the heredity of the 
blood groups, and gives an exhaustive review of the 
present day knowledge of this subject. This section 
is of particular value to one interested in this subject. 

The next portion deals with the various subgroups 
of the four standard groups and the author points 
out that eighteen distinct types of human blood may 
be identified. He also brings out the fact that there 
are group specific substances in the various organs 
and fluids of the body. 


'X-Ray INTERPRETATION. By H. Cecil H. Bull, M.A. ,M.B., M.R.C.P, 
London: Humphrey Milford (Oxford University Press), 1935. 

*BLoop Groups AND BLoop TRANSFUSION. By Alexander S. Wiener, 
A.B., M.D. Springfield, Ill., and Baltimore: Charles C. Thomas, 1935. 
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In the chapter dealing with the anthropological 
investigations of the blood groups, the differences in 
animal blood are discussed, as are blood groups and 
their relation to clinical medicine. 

In the last chapter, Wiener discusses the medico- 
legal aspect of blood groupings and cites many in- 
teresting cases. He shows that the blood groupings 
have been of inestimable value in establishing non- 
paternity, in identifying babies, and identifying 
criminals. He advocates a more widespread use of 
this knowledge. 

The entire book is well illustrated and contains 
much detail as to technique. It should prove very 
useful as a ready reference on this subject. 

BERTRAM J. FITZGERALD. 


T= impressive work*® on roentgentherapy by 
Perussia, one of the collection of monographs and 
treatises on biology and medicine edited by Dr. 
Prof. Carlo Foa, constitutes a complete treatise on 
radiotherapy, comparable to similar treatises in 
German. There is none in English or French which 
is at all comparable. It would be a blessing if some- 
one would arrange for the production in English of 
a work of this type. The scope of the two volumes 
may be inferred from the closely printed sixteen hun- 
dred large pages from which the authors have sought 
to eliminate all matters of purely historical or 
academic interest. That nothing of importance has 
been omitted is due to the plan of the work, Italian 
specialists dividing among themselves the various 
fields of radiotherapy and presenting them in com- 
plete fashion. 

Volume I is devoted to the basic physical and 
biological principles constituting the foundation of 
radiotherapy, including the modern physical theory 
of radiations, a review of apparatus, dosimetric 
methods, and means of protection. The section by 
Gallavresi on the fundamental biological effects of 
radiations is especially attractive. Volume II con- 
siders the applications of radiotherapy. Each chap- 
ter is followed by an excellent bibliography of the 
important works consulted by the authors or recom- 
mended for further reference. 

When one realizes the vast mass of information 
available for those who dedicate themselves to the 
clinical application of radium and roentgen-rays, it 
is not possible to escape a feeling that the physician 
or surgeon who makes an occasional application of 
radium without having had at least some funda- 
mental education in radiology displays a remarkable 
temerity. It would be wonderful if all such could 
read the 110 pages of this work on reactions and in- 
juries from radiotherapy. 

There would be fewer implantations of radon and 
radium seeds and needles and greater use of radium 
and radon packs applied at a distance of 10 centi- 
meters or more and the higher voltages of roent- 
gentherapy with thick filters if a better appreciation 

3 MoNoGRAFIE E TRATTATI DI BIOLOGIA E DI MepicINA. Under the 
direction of Prof. Carlo Foa. Tratrato pt ROENTGEN—E pri CuRIE- 


Terapia. By Felice Perussia. Vols. land II. Milan: Fratelli Treve:, 
1934- 
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of radiation effects obtained among the surgeons and 
gynecologists. The law of the inverse square holds 
good just as much in estimating the effects of a 
minute radon seed as for a large radium pack or a 
high voltage roentgen tube. James T. Case. 


he his preface, Barborka! states “the purpose of 
this book is, first, to present to physicians a con- 
cise, practical, and systematic method of prescribing 
diets and applying treatment by diet to health and 
disease; second, to aid the physician and dietitian 
in teaching the individual patient how to make a 
selection of the proper amount and type of food that 
has been prescribed for him.”’ The purpose has been 
accomplished exceedingly well. 

The work is divided into five sections the first of 
which deals with the dietetic requirement of healthy 
individuals. The second section has to do with the 
general application of diet to disease. Here are the 
principles of calculating any diet for any patient 
and of applying the calculated diet. ‘‘Servings” are 
described in a manner that will remove much of the 
uncertainty that usually attaches to that term. 

The third section, and major portion of the book, 
is devoted to diet in disease. Here are discussed, 
first, the diseases in which diet is of paramount im- 
portance and, second, diseases in which diet is of 
varying importance. Specimen diets are abundant 
and one will find diets for every disease, the varia- 
tions and complications of every disease in which 
diet plays a part. It must be remembered that the 
book is devoted to dietetic treatment. If one wishes 
to learn, for instance, about diabetes mellitus apart 
from the diet, one must look elsewhere. But if one 
wishes to know about the dietetic treatment of 
diabetes, or of its medical or surgical complications, 
one will find it here. The same is true of any disease 
in which dietetic treatment is of importance. 

It is possible that the work will receive criticism 
in some quarters, but the criticism must be over 
controversial points. There might be objection, 
for instance, to the recommendation of a low protein 
diet in all forms of heart disease. The failure to 
mention the alleged value of the high protein diet 
in pre-operative preparation for gastro-intestinal 
surgery might be commented upon but on the whole 
little adverse criticism may be justifiably offered. 

The fourth and fifth sections deal with hospital 
diets, weight charts, tables, and similar supple- 
mentary material. 

This book will make a valuable addition to the 
armamentarium of any physician. For the physi- 
cian who is unfamiliar with the finer principles of 
dietetic treatment it will furnish a simple and under- 
standable guide to this form of treatment of disease. 
For the dietitian and for the physician who must 
direct the diet of his patients, there is a wealth of 
material in the way of easily understood and well 
constructed diets to meet almost every need. 

G. K. FENN. 


1 TREATMENT By Dret. By Clifford J. Barborka, B.S., M.S., M.D., 
D Sc , F.A.C.P. Philadelphia: J. B. Lippincott Co., 1934. 


Sipe monograph? by James C. White, of Boston, 
entitled The Autonomic Nervous System, is a 
splendid contribution to this fragment of medical 
study and practice. This is the second American 
contribution in this field, W. K. Livingston having 
published a few months previously a monograph cov- 
ering much the same material, entitled The Clinical 
Aspects of Visceral Neurology. These publications 
emphasize the growing importance of an apprecia- 
tion of the autonomic nervous system in the practice 
of both medicine and surgery, and reflect great 
credit on the American workers in this important 
field. 

Both by training and experience Dr. White is emi- 
nently qualified to write concerning this matter. 
His surgical background was largely in the realm of 
experimental physiology, and his acquaintance and 
intimate association with Professor René Leriche at 
Strasbourg gave him, years ago, added impetus to 
study the autonomic nervous system. At the Massa- 
chusetts General Hospital, Boston, he has had a 
large clinical experience which has permitted him to 
amplify his experimental physiological studies and 
apply to man the most recent concepts of the physi- 
ology of the autonomic nervous system. Thus, his 
book represents clinical experience based upon the 
most modern physiological work. 

Dr. White’s contribution covers the whole matter 
in a most orderly fashion. It begins with the fas- 
cinating story of the historical background leading to 
the development of our modern knowledge. Then 
follows a complete, well illustrated, and admirably 
presented summary of the anatomy and physiology 
of the autonomic nervous system. The next chapter 
deals with the several methods by which the auto- 
nomic nervous system may be studied. Herein lies 
one of the chief values of this contribution—that it 
gives in detail the methods by which we may now 
evaluate signs and symptoms in patients as indicat- 
ing alterations in the normal physiology of the 
autonomic nervous system. The standardization of 
certain tests has always been a chief contribution to 
the development of our knowledge in any field; and 
in this field in particular, where until recently so 
much depended upon impression rather than upon 
measurable findings, it is important that we have 
definite tests, that we may both measure alterations 
in function before and after operation, as well as 
give to individual observers data which can, in part 
at least, be compared to results obtained by other 
observers. Then follow chapters dealing with the 
réle played by the autonomic nervous system in 
peripheral vascular disease, in pain, in hyperten- 
sion, and in the special disorders of the brain, heart, 
aorta, lung, gastro-intestinal tract, and urogenital 
tract. The concluding chapters, which are devoted 
to the operative procedures themselves, will be of 
chief value to the surgeon, for here he will find out- 
lined and well illustrated the technical steps now 


*Tue Autonomic Nervous System. ANATOMY, PHYSIOLOGY AND 
SurcicaL TREATMENT. By James C. White, M.D. New York: The 
Macmillan Co., 1935. 
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proposed for assisting in the treatment of those dis- 
orders in which the autonomic nervous system is 
involved. 

It would be quite unfair, however, to look on this 
monograph as a book only for the surgeon, for its 
physiological data and clinical discussions of condi- 
tions are equally important to all workers in the 
field of medicine. It is a very complete summary of 
knowledge today in this important field, and it 
should be of great practical value— 

1. Because of its admirable presentation of ac- 
ceptable tests, 

2. Because of its excellent discussion of disorders 
in which the autonomic nervous system is involved, 

3. Because of the wealth of clinical material that 
supports the suggestions and conclusions, and 

4. Because of the careful presentation of the ac- 
tual surgical procedures to be performed. 

Exxtiotr C. CuTLer. 


Ts little book! by Frederick Watson on the life 
of Hugh Owen Thomas can be read in an hour 
and a half, and will furnish most interesting reading. 
The author is the son-in-law of Sir Robert Jones 
who was Hugh Owen Thomas’ nephew, apprentice, 
assistant, and successor, so that its contents are 
authentic. It is written in a clear, readable style. 

To Frederick Watson the profession is indebted 
for the recording of the life of this most interesting 
man, who, born in a family of bone setters, became 
practically the pioneer of modern orthopedic sur- 
gery. He revolutionized the treatment of tubercu- 
lous joints and laid the foundation for most of the 
principles of modern orthopedic surgery exclusive of 
the purely surgical technique. 

Thomas was practically unrecognized in his own 
city and country until after his death. He estab- 
lished the most famous shrine of orthopedic surgery, 
11 Nelson street in Liverpool, which has attracted 
so many of the younger and older orthopedic sur- 
geons of America. A frail, little man, he carried on 
for 30 years, the arduous general practice among the 
poor of the Liverpool dockland, without ever taking 
a holiday and without the advantage of a hospital 
appointment. 

There is an interesting section in the book con- 
cerning our own John Ridlon who practiced ortho- 
pedic surgery for 45 years and is now, at the age of 
85, in retirement in Newport, Rhode Island. When 
Ridlon read Thomas’ book he hastened to Liverpool 
and as he handed his card to Hugh Owen Thomas, 
said: ‘“‘Mr. Thomas, I have read your book on the 
hip, ankle, and knee, and I have come over 3000 
og to find out whether I am a fool or you are a 
lar.” 

One of the greatest things Sir Robert Jones ever 
did was to make the main principles of Hugh Owen 
Thomas acceptable to the medical and surgical pro- 
fession. Like the work of Sir Robert Jones and 
Lister, the work of Hugh Owen Thomas was appre- 


‘Huch Owen Tuomas; A Personat Stupy. By Frederick Watson, 
London: Oxford University Press, 1934. 
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ciated in other countries, particularly in America, 
before it was in England. Partie Lewin. 


OLUME VIII of The Practitioners Library of 

Medicine and Surgery is composed of mono- 
graphs from the pens of 35 different contributors 
who have a special knowledge in the field upon which 
they write. These authors, however, do not lose 
sight of the fact that they are speaking in the main 
to the general practitioner. Technical procedures 
requiring highly specialized skill are omitted, pref- 
erence being given to fundamentals of therapeutics 
as applied to the ordinary patient which are dis- 
cussed in minute details and the principles involved 
are explained. This book begins where a book of 
therapeutics should, with the care of the patient as 
an individual, and ample space is given to the prin- 
ciples involved in diet, hydrotherapy, climato- 
therapy, physical therapy, vaccine and serum 
therapy, non-specific protein therapy, and psycho- 
therapy, which are so often neglected in general 
textbooks and in consequence are so frequently used 
without an adequate understanding of their uses, 
limitations, and contra-indications. Three-fourths 
of the book is devoted to special therapy of specific 
conditions and a wealth of information is compressed 
within the pages. Most of Fantus’ Technique of 
Medication, with innumerable useful suggestions, is 
included in this volume, in itself an asset to any 
book on therapeutics. Howarp B. CarRROoLt. 


HE present fasciculus’ of the Paitre, Giraud, and 

Dupret Surgical Anatomy deals with the small 
and large bowel, exclusive of the duodenum and of 
the anus. Each section is taken up in great detail, 
beginning with a succinct discussion of the embryo- 
logical development of the particular segment of 
bowel under consideration. This provides an excel- 
lent background for an understanding of the norma! 
anatomical conditions, as well as for the numerous 
variations which are so frequently present. Surgical 
applications are reduced to the discussion of well 
based principles which have stood the test of time. 
Long descriptions and illustrations of operative 
procedures have been dispensed with, and in their 
place are found stimulating drawings and text mat- 
ter describing the anatomy and indicating the basis 
for operative procedures. 

The book is divided into eight sections: (1) the 
great omentum, (2) the mesentery and small bowel, 
(3) the large bowel as a whole, (4) the cecum and 
appendix, (5) the right colon, (6) the left colon, 
(7) the ileopelvic colon, (8) the rectum. The book is 
the outcome of considerable patient labor, both on 
the living body and the cadaver, and is excellently 
illustrated by 594 line drawings. It should be of 
great help and a stimulus to the thinking surgeon. 

MIcHAEL L. MASON. 


2?THE PRACTITIONERS LrpRARY OF MEDICINE AND SuRGERY. Vol. VIII 
—Tuerapevtics. New York and London: D. Appleton-Century, 1935. 

SPRATIQUE ANATOMO-CHIRURGICALE Ittustréz. By F. Paitre, D. 
Giraud, and S. Dupret. Fascicule II.—R&GION ABDOMINALEMOYENNE 
ET REctUM. Paris: G. Doin et Cie, 1935. 
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Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a sufficient 
return for the courtesy of the sender. Selections will be 
made for review in the interests of our readers and as space 
permits. 

GYNZCOLOGY; FOR STUDENTS AND PRACTITIONERS. By 
T. Watts Eden, M.D., C.M. (Edin.), F.R.C.P. (Lond.), 
F.R.C.S. (Edin.), F.C.0.G., and Cuthbert Lockyer, M.D., 
B.S. (Lond), F.R.C.P. (Lond.), F.R.C.S. (Eng.), F.C.0.G. 
4th ed. by H. Beckwith Whitehouse, M.B., M.S. (Lond.), 
Ch.M. (B’ham), F.R.C.S. (Eng.), F.C.0.G., F.A.CS. 
(Hon.). London: J. & A. Churchill Ltd., 1935. 

CHIRURGIE DE LA TUBERCULOSE PULMONAIRE; INDICA- 
TIONS, TECHNIQUES, RESULTATS. By A. Bernou and H. 
Fruchaud. Paris: G. Doin & Cie, 1935. 

THE PRINCIPLES AND PRACTICE OF MEDICINE. By the 
late Sir William Osler, M.D., F.R.S., and Thomas McCrae, 
M.D. 12th ed. compl. rev. New York: D. Appleton- 
Century Co., 1935. 


THE TREATMENT OF FrAcTuRES. By Dr. Lorenz Bohler., 
Fourth English edition, translated from the fourth enlarged 
and revised German edition by Ernest W. Hey Groves, 
M.S., M.D., F.R.C.S. Baltimore: William Wood & Co., 
1935. 

Your New Basy; How To PREPARE FOR IT AND Care 
For It. By Linda McClure Woods, R.N. With a foreword 
by Sterling Ruffin, M.D. New York: Robert M. McBride 
& Co., 1935. 

APPARATUS AND TECHNIQUE FOR ROENTGENOGRAPRHY OF 
THE CueEst. Charles Weyl and S. Reid Warren, Jr. Spring- 
field, Ill., and Baltimore, Md.: Charles C. Thomas, 
1935. 

ELECTROTHERAPY AND LicHt THERAPY. By Richard 
Kovacs, M.D. 2ded., thoroughly rev. Philadelphia: Lea & 
Febiger, 1935. 

INJURIES AND THEIR TREATMENT. By W. Eldon Tucker, 
M.A., B.Ch. (Cantab.), F.R.C.S. (Eng.). New York: 
Oxford University Press, 1935. 





ANTERIOR GASTRO-ENTEROSTOMY BY THE SHORT LOOP METHOD 


A Correction 


[% the article by Dr. Clarence E. Rees, entitled 
“Anterior Gastro-Enterostomy by the Short 
Loop Method,” which appeared in the June, 1935 
issue, p. 1125, an error appears in the second sen- 
tence of the fifth point of the technique. The sen- 


tence should read: ‘‘Then the remainder of the 
opening in the transverse mesocolon is closed by 
suturing it to the stomach proximal to the clamp.” 
The word ‘“‘mesocolon” should be substituted for 
“colon.” 
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CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 


RoserT B. GREENOUGH, Boston, President 


Donatp C. Batrour, Rochester, President-Elect 


Howarp C. NAFFZIGER, Chairman; THomas F. MULLEN, Secretary, Committee on Arrangements 


THE 1935 CLINICAL CONGRESS IN SAN FRANCISCO AND OAKLAND 


AHE Committee on Arrangements for the 
twenty-fifth annual Clinical Congress of the 
American College of Surgeons to be held in 

San Francisco and Oakland, October 28—-Novem- 
ber 1, is assured of the hearty co-operation of the 
clinicians at the two medical schools and twenty- 
seven hospitals that will participate in the clinical 
program, and plans to provide a program of sur- 
gical clinics in the hospitals and medical schools of 
that great medical center on the Pacific coast that 
will present a complete showing of their clinical 
activities in all departments of surgery. 

The clinical program, published in tentative 
form in the following pages, will be further revised 
and amplified during the coming weeks as the 
work of the program committee progresses. It 
will be noted that operative clinics and demon- 
strations in the hospitals are scheduled for the 
afternoon of Monday, October 28, beginning at 
2 o'clock, and for the mornings and afternoons of 
each of the four following days. 

Special features of the clinical program include: 
(1) Cancer clinics demonstrating the treatment of 
cancer by surgery, radium and X-ray; (2) fracture 
clinics demonstrating modern methods of treat- 
ment; (3) clinics in traumatic surgery demon- 
strating the newer methods of rehabilitation of 
injured patients by surgery and physiotherapy. 

_ The sub-committee in charge of the section on 

surgery of the eye, ear, nose and throat, in addi- 
tion to arranging for a series of ophthalmological 
and otolaryngological clinics and demonstrations 
in the hospitals and medical schools, is preparing 
programs for scientific sessions at headquarters on 
Tuesday, Wednesday, Thursday and Friday morn- 
ings at which distinguished specialists in these 
branches of surgery will present and discuss 
papers on subjects of clinical interest. 

Surgical motion picture films, both sound and 
silent, will be exhibited daily at headquarters at 
the Fairmont Hotel. Such surgical film exhibitions 


have met with popular acceptance in recent years, 
and an extensive exhibit, including many new 
films, is planned for this year’s Congress. 


EVENING MEETINGS 


The Executive Committee of the Board of Re- 
gents is preparing programs for a series of five 
evening sessions. At the presidential meeting on 
Monday evening in the Municipal Opera House 
the retiring president, Dr. Robert B. Greenough, 
of Boston, will deliver the annual address, and the 
officers elected at the 1934 Clinical Congress will 
be inaugurated—Dr. Donald C. Balfour, Roches- 
ter, president; Dr. Arthur W. Allen, Boston, and 
Dr. John A. Gunn, Winnipeg, vice-presidents. 
Also at that session Dr. George Crile will deliver 
the annual College oration on surgery. 

Sessions on Tuesday, Wednesday and Thursday 
evenings will be held in the Auditorium of the 
Veterans’ Building, at which eminent surgeons of 
the United States and Canada together with visit- 
ing surgeons from foreign countries will present 
and discuss papers dealing with surgical subjects 
of timely importance. 

The annual convocation of the College will be 
held in the Municipal Opera House on Friday 
evening when the 1935 class of initiates will be 
received into Fellowship. The Fellowship address 
will be delivered by Dr. Robert Gordon Sproul, 
president of the University of California. 

SYMPOSIUM ON FRACTURES 

The symposium on fractures will be held un- 
der the auspices of the College Committee on 
Fractures on Tuesday afternoon, in the Gold 
Ballroom of the Fairmont Hotel, with Dr. Fred- 
eric W. Bancroft, New York, presiding. 

The chairman will present a summary of the 
activities of the committee including the accom- 
plishments of its regional fracture committees 
throughout the United States and in Canada, 


277 





278 


Among those presenting papers will be Dr. E. 
Payne Palmer, Phoenix, on “Highway First Aid 
Stations”; Dr. Frederic J. Cotton, Boston, on 
“Fender Fractures of the Knee”; Dr. Clay Ray 
Murray, New York, on “The Status of Frac- 
tures in the Field of Surgery”; and Dr. E. Dunbar 
Newell, Chattanooga, on “Local Anesthesia in 
Fractures.” 

Demonstrations of approved methods of treat- 
ing fractures will be conducted daily as a part 
of the scientific exhibit of the Congress. 


SYMPOSIUM ON CANCER 


The symposium on cancer, under the auspices 
of the College Committee on the Treatment of 
Malignant Diseases, will be held on Thursday 
afternoon, in the Gold Ballroom of the Fairmont 
Hotel, with Dr. C. A. Dukes, Oakland, presiding. 

The symposium this year will concentrate on 
standard accepted methods of treatment, though 
a report on five-year results of therapy will be 
made from the Department of Clinical “Research, 
continuing the gathering of statistics on this sub- 
ject from clinicians in various parts of the United 
States and Canada as in the several years past. 

Among the papers to be presented on standard 
methods of treatment will be those of Dr. Ben- 
jamin S. Barringer, New York, on “Treatment 
of Cancer of the Prostate Gland”; Dr. Alson R. 
Kilgore, San Francisco, on “Treatment of Can- 
cer of the Fundus Uteri”; and Dr. Frank E. 
Adair, New York, on “Treatment of Melanoma.” 


CONFERENCE ON INDUSTRIAL MEDICINE 
AND TRAUMATIC SURGERY 


The Board on Industrial Medicine and Trau- 
matic Surgery will hold its conference on Friday 
afternoon, in the Gold Ballroom of the Fairmont 
Hotel, with Dr. Frederic A. Besley, Waukegan, 
presiding. 

A broad program of interest to those in various 
fields of industrial endeavor has been arranged. 
This includes papers by Senior Surgeon R. R. 
Sayers and Passed Assistant Surgeon R. R. Jones 
of the United States Public Health Service, 
Washington, on “Silicosis and its Control”; Dr. 
Sydney Walker, Chicago, on “Analysis of Five 
Hundred Intra-ocular Steel Operations”; Dr. 
Adalbert Bettman, Portland, on “Tannic Acid 
and Silver Nitrate in Burns”; and Dr. Loyal A. 
Shoudy, Bethlehem, on “Heat Exhaustion.” 

A report will be made on the activities of the 
College in conducting investigations and surveys 
among industrial establishments during the past 
year in continuation of the work done along these 
lines during the past five years. 
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HOSPITAL CONFERENCE 


The eighteenth annual hospital standardization 
conference will open with a session in the Gold 
Ballroom of the Fairmont Hotel at ro o’clock on 
Monday morning at which addresses will be deliv- 
ered by distinguished representatives of several 
organizations, each having a -vitally important 
message for the assembly. At this session the 
annual report of the hospital standardization ac- 
tivities of the College for 1935, including the list 
of approved hospitals, will be presented. 

Monday afternoon will be given over to a dis- 
cussion of hospital problems from various aspects 
in which administrators, surgeons and others will 
participate. 

Tuesday morning will be devoted to a “panel” 
discussion of the hospital’s obligation to its com- 
munity and its part in the community life profes- 
sionally and economically. 

A joint session with the Association of Record 
Librarians will be held on Wednesday morning at 
which problems concerning hospital records are to 
be discussed. This will take the form of a sympo- 
sium and round table conference. 

Tuesday and Wednesday afternoons will be de- 
voted to definitely planned departmental demon- 
strations in hospital administration in certain of 
the San Francisco hospitals. These demonstra- 
tions will show how various departments function, 
affording those present an excellent opportunity 
to see how other institutions carry on their ac- 
tivities. 

Thursday will be Oakland Hospital Day and 
a program of demonstrations of special interest 
will be carried on in four of the major hospitals 
in Alameda County with the co-operation of the 
Oakland Hospital Council, at which many new 
features and procedures in hospital management 
will be demonstrated. 

Through the courtesy of Dr. D. W. Black, med- 
ical director of the Highland Hospital and director 
of Alameda County health activities, those who 
are interested in the Alameda plan will be given 
an opportunity to make an excursion through the 
county on Friday. 


A VACATION ON THE PACIFIC COAST AND THE 
CLINICAL CONGRESS 


Many Fellows of the College and their guests, 
who will attend the Clinical Congress in San Fran- 
cisco in October, will plan to take advantage of 
the opportunity which naturally suggests itself to 
include a vacation on the Pacific coast. All the 
railways are offering very low round-trip rates 
with liberal stopover privileges from all parts of 
the United States and Canada, with the added 
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privilege of traveling to the coast by one route 
and returning by another, thereby affording un- 
usual opportunities for visiting many points of 
interest en route. 

When nature fashioned the Pacific coast she 
was in a spendthrift mood. From the Canadian 
border to the Mexican line she scattered her 
beauties and wonders with a prodigal hand — 
mountains, rivers, waterfalls, oceans, beaches, for- 
ests, lakes; even a live volcano, the only one in 
the United States. 

Few cities have so impressive a setting as San 
Francisco. The rugged hills upon which it is built, 
the Golden Gate, Mt. Tamalpais, the misty bay 
to the east, Oakland and Berkeley and the hills 
beyond, all contribute to its grandeur. It is a 
pleasing picture and the citizens of San Francisco 
have not been unmindful of it. Their parks and 
residence districts have a dignity and beauty in 
keeping with the scene about them. 

The glamour of the city is inescapable, but no 
amount of description can picture accurately this 
unique city. One must see for himself how the 
many charming aspects of San Francisco and its 
environs blend into one delightful and unforget- 
table picture. 

While on the coast one will naturally wish to 
see as much of the great west as possible and will 
find it surprisingly easy to visit the many “high 
spots” in a relatively short time and at a reason- 
able cost. 

Along the Pacific coast one will find much to 
claim his attention. First, there is the California- 
Pacific International Exposition at San Diego— 
a World’s Fair of magnitude, with many impor- 
tant medical and other scientific exhibits—erected 
in Balboa Park, a tropical fairyland. The build- 
ings, which are permanent structures, have their 
dignity and beauty enhanced by the gorgeous 
setting. 

Los Angeles with its mountain background, its 
broad boulevards, its nearby beaches, its hospi- 
tality—and Hollywood—afford opportunities for 
entertainment and recreation. A one-day trip to 
enchanting Catalina Island with its balmy south 
sea island atmosphere, would naturally suggest 
itself. 

Traveling south but a short distance from San 
Francisco, one enters the San Joaquin valley at 
Merced—the gateway to Yosemite National Park, 
where one views one of the most famous spec- 
tacles of nature. The valley occupies but eight 
square miles, but in this limited space are gath- 
ered more natural wonders than can be found in 
any other similar area in the world. It contains 
eight waterfalls, the lowest twice the height of 
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Niagara, and the highest the equal of ten Niag- 
aras. There are meadows of deep grass and wild 
flowers, a rushing mountain river, forests and 
towering cliffs. A short distance beyond is Se- 
quoia National Park, containing thousands of 
giant Sequoia, the largest and oldest living things 
on the face of the globe. 

Del Monte and Pebble Beach, on the famous 
seventeen mile drive, are but a short distance from 
San Francisco. Other nearby points of interest 
are Paso Robles, with its almond groves, lovely 
Santa Barbara with its famous Old Mission, and 
a score of cities whose names are associated with 
the romantic Spanish period—a fairyland of nat- 
ural and cultivated beauty. 

To the north there are many cities to claim your 
attention: Vancouver, in British Columbia, built 
up against mighty mountains with a primeval 
forest almost at its environs. Seattle, the great 
shipping center of the northwest, with Puget 
Sound to the west and beyond it the white-capped 
Olympics. In the distance the Cascade Moun- 
tains and looming to the southeast, Mt. Rainier, 
held in special veneration by the Indians as “‘the 
mountain that was God’’—no peak in the United 
States is so majestic. Portland, famous for its 
natural beauty—a literal bower of roses. The blue 
miracle of Crater Lake, Mt. Shasta and Lassen 
Peak, the only active volcano in the United States. 

Traveling through the mountains one will enjoy 
the grandeur of the high Sierras, and a visit en 
route to the Mormon capitol—Salt Lake City— 
will be a notable feature of the journey. 

No matter what route one takes he will view a 
truly great and inspiring American scene — the 
thriving farm lands of the midwest, the noble 
stretches of prairie, the sublime mountain ranges 
of the Rockies, the grandeur of the desert, the 
towering forests of the far west, and then the blue 
Pacific. 

This year one will travel in comfort and luxury 
undreamed of a short time ago. Whatever route 
one travels he will find his train air-conditioned. 
This single factor adds so much to the comfort and 
pleasure of a transcontinental journey that it 
definitely and certainly marks the beginning of a 
new era in transportation history. 


RAILWAY FARES FROM VARIOUS CITIES TO 
SAN FRANCISCO AND RETURN 


Low round-trip fares will be in effect from all 
points in the United States and Canada. Consult 
your local ticket agent as to exact fare. Tickets 
are good going via one route and returning via 
the same or any other authorized route. Final 
return limit November 30. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Round Trip Lower Berth 

Fare One Way 
Atlanta. . $100.75 $21.25 
Baltimore 120.75 24.00 
Boston 132.80 25.88 
Buffalo 109. 21.38 
Chicago. . 86. -75 
Cincinnati 97. .50 
Cleveland 101 .50 
Detroit 08. .50 
Duluth. ... 86. 75 
Kansas City 72 .25 
Memphis. . 85 .50 
Minneapolis 86. -75 
Montreal 122. 75 
New York.. 126. 7 
New Orleans 85 00 
Omaha.... 72. 35 
Philadelphia 122. 00 
Pittsburgh 107. .25 
St. Louis 81 .00 
St. Paul.. 86. -75 
Toronto...... 108. .38 
Washington.......... ; 120. .00 
Winnipeg (via Portland).... 86. 18.7 
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HEADQUARTERS—TECHNICAL EXHIBITION 


Headquarters for the Congress will be estab- 
lished at the Fairmont and Mark Hopkins hotels. 
At the former the Terrace Ballroom and Lounge, 
the Gold Ballroom and other large rooms on the 
main floor and on the terrace have been reserved 
for scientific sessions and conferences, registra- 
tion and clinic ticket bureaus, bulletin boards, 
exhibits, executive offices, etc. The Peacock 
Court and Room of the Dons at the Mark Hop- 
kins will be utilized for various scientific sessions. 

The Technical Exhibition, including the regis- 
tration and clinic ticket bureaus, will be located 
in the ballroom and lounge on the terrace floor of 
the Fairmont Hotel. In these rooms will also be 
found the bulletin boards on which the daily 
clinical program will be posted each afternoon. 
The leading manufacturers of surgical instru- 
ments, X-ray apparatus, operating room lights, 
hospital apparatus and supplies, ligatures, dress- 
ings, pharmaceuticals and publishers of medical 
books will be represented in this exhibition. 


ADVANCE REGISTRATION 


The hospitals and medical schools of San Fran- 
cisco and Oakland afford accommodations for a 
large number of visiting surgeons, but to insure 


against overcrowding, attendance at the Congress 
will be limited to a number that can be comfort- 
ably accommodated at the clinics—the limit of 
attendance being based upon the result of a survey 
of the amphitheaters, operating rooms, and labo- 
ratories of the hospitals and medical schools 
to determine their capacity for visitors. It is 
expected, therefore, that those surgeons who wish 
to attend the Congress will register in advance. 

Admittance to all clinics and demonstrations 
will be controlled by means of special clinic tick- 
ets, which plan provides an efficient means for the 
distribution of the visiting surgeons among the 
several clinics and insures against overcrowding, 
as the number of tickets issued for any clinic will 
be limited to the capacity of the room in which 
that clinic will be given. 

A registration fee of $5.00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting. To each surgeon 
registering in advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters. This card, which is 
non-transferable, must be presented in order to 
secure clinic tickets and admission to the evening 
meetings. 


SAN FRANCISCO HOTELS AND THEIR RATES 


In addition to the two headquarters hotels— 
the Fairmont and Mark Hopkins—there are a 
number of first-class hotels within short walking 
distance of headquarters providing ample hotel 
facilities at reasonable rates. The following hotels 


are recommended by the Committee: 

Minimum Rate 

with Bath 

Single Double 
.00 $4.00 
.00 50 
50 
.0O 
50 
oo 
.50 
.50 
.0O 


Bellevue, Geary and Taylor........ 
Californian, Taylor and O’Farrell 
Clift, Geary and Taylor 

El Cortez, Geary near Taylor. .. 
Fairmont, Mason and California. . 
Gaylord, Jones near Geary 

Mark Hopkins, Mason and California. ... 
Palace, Market and New Montgomery. . 
Plaza, Post and Stockton ; 
Sir Francis Drake, Powell and Sutter. . . 50 
Stewart, 353 Geary........ be 50 
St. Francis, Union Square .50 
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PRELIMINARY CLINICAL PROGRAM 


GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, 


UROLOGY, 


SURGICAL PATHOLOGY, ETC. 


OPERATIVE CLINICS IN SAN 


SAN FRANCISCO HOSPITAL 
University of California Service 

HAROLD BRUNN, GEORGE K. Ruopes, A. R. KILGORE, 
C. L. CALLANDER, S. H. MeEntzEr, A. L. Brown, 
H. W. STepHens, F. S. Foore, M. W. DEBENHAM, 
H. M. BLAcKFIELD and L. GotpMan. General surgery. 

I, HtnMAN, C. JOHNSON, S. OLSEN, L. PLAYER, J. J. SuL- 
LIVAN, W. A. CARROLL and T. O. POWELL. Urological 
operations. 

W. G. Moors, A. M. VOLLMER and M. ScHuizE. Gyneco- 
logical operations. 

H. W. Fieminc, H. A. Brown and L. B. LAWRENCE. 
Neurosurgical operations. 

Leroy Assort, F. G. LinpE, F. C. Bost, W. J. Cox and 
K. O. HALDEMAN. Orthopedic operations. 


Stanford University Service 


Leo ELOESsER. Lobectomy for lung tumor; flap operation 
for tuberculous empyema; disarticulation at knee joint. 
W. L. Rocers. Apicolysis (paraffin fill). 
J. M. Mewerin. Gastric resection (Billroth I). 
EpMUND BuTLer. Pyloroplasty for peptic ulcer; atresia 
of colon, congenital. 
J. CLINE. Exploration of biliary duct. 
. MATHEWSON. Open reduction of spiral fracture of the 
tibia; sequestretomy for tuberculosis of the pelvis. 
D. Krtnc. Nonunion of carpal scaphoid. 
M. R. Ortincer. Resection for carcinoma of the colon. 
‘. Towne. Laminectomy for decompression of cauda 
equina. 
©. Morrissey. Removal of cord tumor. 
.. REYNOLDS. Cystectomy for carcinoma of the bladder. 
+, HARTMAN. Suprapubic prostatectomy. 
.. MICHAELSON. Plastic on kidney pelvis. 
. CratG. Nephrectomy. 
.. SCHAUPP. Removal of fibromyoma of the uterus. 
. Pettit. Vesicovaginal fistula. 
. Von GELDERN. Perineal repair operation. 
’. CooLEy. Operation for pelvic inflammatory disease. 
k. DunN. Hyam’s conization of the cervix. 
. Darras. Vaginal hysterectomy. 


UNIVERSITY OF CALIFORNIA HOSPITAL 


Howarp C, NAFFZIGER, D. JoNnEs, JR., H. BRowN and R. 
Atrp. Neurosurgical operations. 

- AROLD BruNN and H. STEPHENS. Thoracic surgery. 
. Asort, F. Bost, K. HALDEMAN and W. Keys. Ortho- 
pedic surgery. 

l'RANK W. Lyncu, A. MAXWELL, M. ScHuLTzE, D. Mor- 
Ton and C. HaypeN. Gynecological and obstetrical 
operations. 

FRANK Hinman, C. JoHnson, S. OLSEN and B. WAYMAN. 
Urological operations. 

W. S. Terry. General surgical operations; thyroidectomy. 

H. Sgarts and H. GLENN BELL. Carcinoma of colon; 
cholecystectomy; popliteal aneurism. 

C. Rossen. Appendectomy; hernioplasty. 

M.S. Woorr. Carcinoma of rectum and lower bowel. 

I’. Foore. Partial obstruction, new operations. 

E. O. BarTLETT. Carcinoma of breast. 


FRANCISCO HOSPITALS—DAILY 


STANFORD UNIVERSITY HOSPITAL 


EMMET RIXFORD, EDMUND BUTLER, R. GILMAN, L. CHAND- 
LER, EmttE Horan and S. BuNNELL. General ab- 
dominal surgery; gastro-intestinal surgery; hernias. 

EMILE HotMAN and LEO ELoEssER. Thoracic surgery. 

F. REICHERT and E. Towne. Neurosurgical operations. 

R. GrtmMaNn, Emmet Rrxrorp and EmMILe Hotman. Thyroid, 
biliary tract, liver and pancreas surgery 

A. L. FisHer, D. K1nc and M. MENsor. 
operations. 

J. Ditton and L. REyNotps. Urological operations. 

L. Emce, H. A. STEPHENSON, C. FLEUHMANN, P. E. Horr- 
MAN, G. Cratc and W. StEvENS. Gynecological and 
obstetrical operations. 

F. RetcHert and Emme Homan. 
circulatory diseases. 

C. B. PALMER and R. Burrows. Injections, anesthesia. 

R. A. ScarBorouGH. Proctological operations. 

A. Davis and S. BuNNELL. Plastic surgery; industrial 
cases; skin diseases. 


MOUNT ZION HOSPITAL 


HAROLp Brunn. Total thyroidectomy for cardiac disease. 

F. I. Harris. Torek operation for undescended testicle, 
first and second stage procedures; resection for lesions 
of descending colon; radical mastectomy, Percy cau- 
tery and endotherm. 

A. L. Brown. Plastic repair of pendulous breasts; herniot- 
omy. 

W. WALDEYER. Appendectomy. 

M. Groper and A. Wuite. Blood transfusion, citrate, 
Linderman and Unger methods. 

L. HorrMaAn. Hysterectomy. 

L. D. Prince, A. Strpu and DAvip CHARMAK. Radical 
clavectomy; fracture of os calcis. 

H. BLACKFIELD. Plastic correction of congenitally pro- 
truding ears. 

Harotp Brunn and A. L. Brown. 
thoracoplasty. 

A. ZoBEL and D. A. Susnow. Electrocoagulation of tu- 
mors of the rectum; hemorrhoidectomy under local 
infiltration. 

L. C. Jacoss. Calculi of the urinary bladder; transure- 
thral prostatectomy. 

H. A. R. KreutzMann. The problem of urinary lithiasis; 
nephrotomy; pyelotomy; nephrectomy. 

B. Strauss and M. Potse. Hydrocele operation; plastic 
operation for phimosis; cystoscopy. 

A. EpstEEN. Injection of vas deferens for chronic epididy- 
mitis. 

R. K. Smitu. Classical cesarean section. 

A. BERNSTEIN. Demonstration of cervical repair imme- 
diately following delivery. 

F. Peart. Muscle splitting extraperitoneal lumbar sym- 
pathetic ganglionectomy, a new approach; muscle 
splitting posterior cervicodorsal sympathetic gangli- 
onectomy. 

Epwarp H. Boze, HERBERT H. Scuuttz and Dr. Lazar. 
Demonstration of introduction of anesthesia by aver- 
tin, evipal, gas and oxygen, spinal. 


Orthopedic 


Cardiac conditions, 


Phrenic avulsion; 
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SOUTHERN PACIFIC HOSPITAL 


W. B. Corrry and J. D. Humsper. Superior cervical 
sympathectomy for angina pectoris, moving picture 
demonstration in natural color. 

C. Matue and T. Grsson. Transurethral prostatectomy. 

E. GREENWOOD. Cholecystectomy. 

F. R. Grrarp. Inguinal hernia; ambulant treatment by 
injection. 

C. WALKER and J. Boum. Open reduction of fractures. 

Oscar F. NoLAan and Tuomas E. Grsson. Suprapubic 
prostatectomy. 

W. W. Wasxpurn. Thyroid surgery. 


ST. LUKE’S HOSPITAL 

ALANSON WEEKS, G. D. DELpRAT, PAuL CASTELHUN, A. 
H. Rosspurc, Orro H. PFLUEGER, Dr. SULLIVAN, 
Dr. Moore and ALBERT M. VOLLMER. General sur- 
gical operations. 

GEORGE J. McCuHEsNEY, Rupotps L. DrREsEL and Dr. 
Cox. Orthopedic operations. 

L. P. PLAYER, HERBERT D. CRALL and MILEy B. WEsSON. 
Urological operations. 

J. M. Morcan. Proctological operations. 


U. S. MARINE HOSPITAL 
Rosert A. Jones. Excision of pilonidal sinus and rectal 


operation; cholecystectomy and autoplasty ‘(Gillies 


tubular flap); Dupuytren’s contracture. 

Ricuey L. WaucuH. Inguinal hernioplasty using pedicled 
fascial strips; operation for sciatica (Heyman); ar- 
throtomy of the knee with excision of internal semi- 
lunar cartilage; bunion operation (Peabody); phrenic 
neurectomy. 

FLETCHER C. STEWART. Transurethral resection of pros- 
tate. 


ST. FRANCIS HOSPITAL 


3. B. O'Connor. Plastic surgery; Reconstruction of face 
after burns; rib cartilage transplant to the nose; re- 
moval of nasal hump; cleft palate; reconstruction sur- 
gery of the hand. 

W. W. WasHBurN. Thyroidectomy. 
L. R. ReyNnotps and O. Notan. Prostatectomy, ureteral 
transplants. 


SHRINER’S HOSPITAL 


Sytvan L. Haas. Longitudinal osteotomy; transplanta- 
tion of muscles in paralysis; stabilization of foot; 
fusion of spine; lengthening of leg; congenital dis- 
location of hip; Sever operation for obstetrical paraly- 
sis with transplantation of teres major; fusion of hip; 
plastic operation. 


FRANKLIN HOSPITAL 


E. Geurets. Gastro-intestinal surgery. 

L. Brooxs. Abdominal operations. 

J. Sate, V. Ditton, W. Montcomery and W. Cox. In- 
dustrial surgery and orthopedics. 

G. W. Prerce and G. O’Connor. Reconstruction surgery 
of hand, face and neck after burns; epair of eyelids; 
correction of flexion contractures. 
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ST. MARY’S HOSPITAL 
T. E. Battty. Gastric surgery; gastrectomy. 
RopneEy YOELL. Gall-bladder surgery; cholecystectomy. 
D. Sooy. Surgical intervention for duodenal ulcer. 
C. P. Matue. Nephropexy for nephroptosis. 
E. TopHam. Inguinal hernia. 
Justin McCartuy. Industrial emergency cases. 
EpMUND BuTLErR. Surgery of the colon. 
GrorcE K. Ruopes. Emergency surgery. 
EpMUND Morrissey. Sympathectomy for Raynaud’s dis- 
ease. 
Puitrp Arnot. Obstetrical surgery. 
T. Gipson. Nephrectomy. 
W. FauLKNER. Bronchoscopic diagnosis of lung abscess. 
J. LoutzENnzEISER. Orr treatment for delayed bony union. 


LETTERMAN GENERAL HOSPITAL 


R. F. METCALFE. Cauterization of cervix; perineorrhaphy; 
suspension of uterus; gastrojejunostomy; cholecystec- 
tomy; hemorrhoidectomy; colostomy for rectal car- 
cinoma; cesarean section. 

F. L. Core. Hernia; appendectomy; inguinal hernia; 
ventral hernia. 

H. S. Besse. Genito-urinary operations; electrical re- 
section. 

B. S. Burnet. Thoracotomy for empyema; orthopedic 
operations; bone graft; open reduction of tibia; ex- 
cision of cartilage, knee. 

P. E. Ducctns. Curettage and insertion of Carsten pessary 
for sterility. 


ST. JOSEPH’S HOSPITAL 


ALtson R. Kitcore, J. M. MEHERIN, F. SHEEHY and C. E. 
Smita. General surgical operations. 

R. Soro-Hatt and K. HaLtpEMAN. Orthopedic operations 

E. Morrissey. Neurosurgical operations. 

H. Von GELDERN. Gynecological operations. 

T. Grsson. Urological operations. 


FRENCH HOSPITAL 
F, A. Lowe. Fractured humerus; internal derangements 
of knee joint. 
G. W. Prerce and G. O’Connor. Removal of nasal hump. 


MARY’S HELP HOSPITAL 


R. MILizner. Radical neck dissection. 

E. Cartson and C. C. McCrar. Abdominal operations. 

M. MeEnsor and L. Parker. Orthopedic surgery. 

M. Veckr. Urological operations. 

H. Von GELDERN and A. ScHipr. 
obstetrical operations. 


HOSPITAL FOR CHILDREN 


C. Hoac. Thyroidectomy. 

Mortet E. Epwarps. Thyroglossal duct cyst. 

AtMA PENNINGTON. Supravaginal hysterectomy;, total 
hysterectomy; vaginal plastic. 


VETERANS ADMINISTRATION 


Staff. Coffey operation for carcinoma of the rectosigmoid, 
second state; gastrectomy. 


Gynecological and 
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CLINICAL DEMONSTRATIONS IN SAN FRANCISCO HOSPITALS—DAILY 


GENERAL SURGERY 

A. S. Waite and F. I. Harris. Injection treatment of 
hernia. 

HAROLD Brunn. Appendicitis. 

S. R. SHERMAN. Rupture of the spleen. 

J. Homer Wootsey and H. GLENN BELL. Splenectomy. 

WALTER B. Correy. Inspection of an industrial medical 
and surgical center; ward rounds; demonstration of 
cases; postoperative treatment. 

EmMEtT RrxForp. Knotty problems in industrial surgery: 
Traumatic carcinoma of breast; ruptured heart; trau- 
matic thrombosis of iliac and other large veins. 

EMILE HotmMan. Operative cure of recurrent and direct 
inguinal hernia. 

GroRGE K. Ruopes. Hematogenous perinephric abscess; 
peritonitis and drainage. 

M. W. DeBENHAM. Aseptic meningitis following spinal 
anesthesia. 

A. L. Brown. Pulmonary embolectomy, motion picture 
demonstration of the Trendelenburg operation on ca- 
daver. 

H. Bropie STEPHENS. Subphrenic abscess; vaccination 
of the pleural and abdominal cavities. 

WALTER BIRNBAUM. ‘Tendon repair; acute gonococcic 
tenosynovitis. 

ALSON R. KiLcoreE, Otto H. PFLUEGER and R. S. STONE. 
Treatment of breast cancer, end results. 

Orro H. PFLuEGER. Soft tissue sarcomas. 

Atson R. Kricore. Cystic disease of the breast; cancer. 
C. L. CALLANDER. Gas bacillus infection; new amputation 
of thigh in lower third; treatment of septic joints. 

EpMUND BuTLER. Emergency surgery. 

EpMUND ButTLER, L. R. REyNotps, L. H. GARLAND and 
J. B. McNaucut. Old healed ruptured bladders, 
diagnostic difficulties and value of X-ray in diagnosis; 
X-ray in differential diagnosis of acute abdomen. 

EuGENE S. Kitcore. Circulatory disease in differential 
diagnosis of acute abdomen. 

CARLETON MATHEWSON, JR. and J. B. McNaucur. 
Lymphogranuloma inguinale. 

A. S. MusantTeE. Postoperative infections. 

I. W. THORNE. Squamous and basal cell carcinoma of face 
and neck, pathology, diagnosis and treatment. 

Z. E. Bottn. Biopsies and tumor surgery; mixed tumors 
of the parotid. 

EVERETT CARLSON. Carotid body tumors; splenectomy, 
indications and technique. 

FRANK E, StrLEs. Treatment of varicose veins. 

J. F. Ricxarp. Intestinal obstruction. 


SURGERY OF THE THYROID 
Witt1am J. Kerr, Henry H. SEARLS, JANE T. Paxson 
and R.S. Stone. Activities of the thyroid committee 
of the University of California Hospital with follow- 
up studies after various lines of treatment. 
Henry H. Searts, E. I. BARTLETT and C. L. Connor. 
Chronic diffuse thyroiditis. 
Henry H. SEARts and JANE T. Paxson. Clinical picture 
of toxic adenoma with normal or lowered metabolic 


rate. 

Wittram J. Kerr. The heart in hyperthyroidism. 

M. L. Montcomery. Lingual thyroid. 

THEODORE ALTHAUSEN. Surgical implications of hepatic 
damage in thyrotoxicosis. 

R. J. Miztizner. Parathyroid damage during thyroidec- 
tomy. 


GENITO-URINARY SURGERY 

FRANK HINMAN, CLARK M. JOHNSON and BRENT WEYMAN. 
Tumors of the testicle, pathology, demonstration of 
hormone tests, end-results; uretero-intestinal anasto- 
mosis, experimental work, drawings and motion pic- 
ture demonstration, demonstration of patients; pros- 
tatism, pathology, indications for different types of 
surgery, end-results by different methods. 

C. P. Matue. Surgery of the prostate. 

T. E. Gipson. Newer aspects of renal tuberculosis. 

L. P. Player and H. D. Crary. Gracilis transplantation 
for urinary incontinence. 

Mriey B. Wesson. Conservative surgical treatment of 
nephrolithiasis. 

L. C. Jacoss. Calculi of urinary bladder; suprapubic and 
transurethral prostatectomy. 

H. A. R. KreutzmMann. Urinary lithiasis, nephrotomy, 
pyelotomy and nephrectomy. 

BERNARD Strauss and M. L. Potse. Operation for hydro- 
cele; plastic operation for phimosis. 

A. EpsTEEN. Injection of vas deferens for chronic epididy- 
mitis. 

J. V. LEonarp and Grorce W. Hartman. Demonstration 
in urology. 

C. P. Matue and T. E. Grsson. Transurethral prostatec- 
tomy. 

T. E. Grpson and O. F. Notan. Suprapubic prostatec- 
tomy. 

J. R. Ditton. Treatment of chronic pyelitis and pyelo- 
nephritis; treatment of cancer of prostate; technical 
improvements in surgical treatment of undescended 
testicle. 

W. E. StEvENs. Unusual pathological conditions of the 
urinary tract in women. 

EpcArR Pots. A new aseptic technique for uretero-enteros- 
tomy; mechanism of ascending infection of the urinary 
tract; experimental observations. 

SIDNEY OLSEN. Tuberculosis of the genito-urinary tract; 
urinary calculi. 

CLARK M. Jonnson. Trauma of the genito-urinary tract; 
infections of the genito-urinary tract; renal and para- 
renal infections; renal anomalies. 

L. P. Prayer. Kidney lavage. 

W. A. Carrot. Ureteral lithiasis; rupture of kidney. 

T. O. PowELL. Newer knowledge of tumors of the testicle 
with special reference to gonadotropic hormone ex- 
creted in the urine. 

M. R. Ortincer, Ltoyp R. REYNoLDs and J. B. Mc- 
Naucat. Torek operation for undescended testicle; 
torsion of testicle. 

GEORGE W. Hartman. 
tuberculosis. 

W. A. Sumner. Relationship of chronic infections to le- 
sions of the genito-urinary tract. 

LEwis MICHELSON. Obstruction of the neck of the blad- 
der in the female. 

R. GLenn Craic. Ureteral pain of obscure origin. 

Morrett VeEcki. Renal movability. 


ENDOCRINOLOGY 


R. F. Escamitta. Consideration of abdominal pain of 
endocrine origin. 

SamuEL Coun and F. I. Harris. Discussion of the 
treatment of undescended testicle by operation and 
glandular extracts. 

LEo STANLEY. Endocrinology in a penal institution. 


Hematuria and pyuria; renal 
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SURGERY OF THE GASTRO-INTESTINAL TRACT 


Haro_tp Bruny. Cancer of the rectum. 

F. I. Harris. Cicatrizing (chronic) enteritis (regional 
ileitis); treatment of appendix stump, noninversion. 

Frep H. Kruse. The more common complications of pep- 
tic ulcer. 

E. J. Best, F. H. Kruse, THEODORE ALTHAUSEN and 
RALPH RABINOWITZ. Postoperative care of intestinal 
conditions. 

M. F. CunwA. Primary duodenitis; end-results of ulcer 
cases, types of operation, causes of recurrence. 

Leon GOLDMAN and THEODORE ALTHAUSEN. Pseudo per- 
foration of peptic ulcer. 

J. Homer Wootsey and H. GLENN BELL. 
stomach. 

M. L. Montcomery and JosepH M. Swinpt. Acute in- 
testinal obstruction, experimental and clinical. 

H. GLENN BELL. Subacute intestinal obstruction, localized 
type (chronic cicatrizing enteritis). 

H. GLENN BELL and LEon GoLpMAN. Congenital lesions, 
tumors, diverticula of small bowel. 

M.S. Wooir, Leon GOLDMAN and H. GLENN BELL. Car- 
cinoma of large bowel. 

Dub Ley SmitH and J. W. Morcan. Carcinoma of rectum. 

Asa W. Cotitns. Pylorectomy and gastro-enterostomy. 

LeRoy Brooks. Diagnosis and treatment of intestinal 
obstruction. . 

P. K. Brown. Peptic ulcer, indications for surgical treat- 
ment. 

W. W. Wasnpurn. Acute perforation of peptic ulcer, 
complications and end-results in 100 cases. 

Ernst GEHRELS. Radical surgery for gastric and duodenal 
ulcers; diverticulitis of colon; closure of colostomy; 
preservation of anal sphincter. 

J. A. Guttrort. Chronic appendicitis, end-results of opera- 
tion. 

J. E. Boum. Mortality rate of operations for appendicitis. 

R. A. ScarsorouGH. Developments in surgical treatment 
of carcinoma of rectum, 200 cases. 

Emme Hoitman. Causes for failure to control symptoms 
and to prevent gastrojejunal ulcer in gastric surgery. 

GUNTHER W. NAGEL, F. L. REICHERT and Mary E. 
MatueEs. Chronic regional enteritis, clinical, experi- 
mental. 

Davin A. Woop. Multiple primary carcinomata of colon 
complicating multiple polyposis of colon. 

NeEtson J. Howarp. Amebic granuloma of large bowel. 

Harotp Brunn. Carcinoma of large bowel; carcinoma of 
rectum; bowel obstruction. 

GerorGE K. Ruopes. Spontaneous perforation of cecum 
from obstruction in distal colon. 

DanteEt Sooy. Choice of operation in gastric surgery. 

Epwarp TopHam. End-results in surgery for gastric ulcer. 

H. P. Hitt, Georce BARNETT, J. M. MEHERIN, J. W. 
CLINE, JR., CARLETON MATHEWSON, JR., J. B. Mc- 
Naucut and A. C. McKenney. Lesions of the upper 
gastro-intestinal tract; amebic infections of liver and 
gastro-intestinal tract. 

Dubey SmiTH. Operation for rectal fistula and hemor- 
rhoidectomy, motion picture demonstration. 

SURGERY OF INFECTIONS 

A.S. Wuite. Treatment of staphylococcus infections with 
staphloid. 

S. A. GotpMAN. Studies on staphylococcus infections. 

F. J. McCartuy. End-results in infections of the hand. 

B. F. ALDEN. Relation of focal infection to Wassermann- 
fast lues. 

V. H. Mitcuett. Treatment of anaerobic infection of the 
extremities, presentation of cured patients. 


Carcinoma of 
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THORACIC SURGERY 


HAROLD Brunvn, A. L. Brown, H. ROSENBLuM and J. J. 
SAMPSON. Symposium on surgery of the heart with 
particular reference to adhesive pericarditis. 

Leo ELoEsseER, Putirp H. Prerson, W. L. Rocers, W. G. 
BURKHARD, Davip A. Woop, W. R. CLARK and L. H 
GARLAND. Various types of bronchial stenosis; mycotic 
infections of the lung; tumors of the lung; empyema. 

EmiLe Hoitman. Technical improvements in partial selec- 
tive thoracoplasty; resection of transverse process; 
resection of scapula; ligation of the pulmonary artery 
as a therapeutic measure in pulmonary hemorrhage; 
carcinoma of lung simulating inflammatory disease. 

HAROLD BRUNN, SIDNEY J. SHIPMAN, H. BRODIE STEPHENS, 
A. L. Brown, M. W. DEBENHAM and A. GOLDMAN. 
Lung suppurations; empyema; artificial pneumo- 
thorax; phrenic avulsion; thoracoplasty. 

ALANSON WEEKS and G. D. Detprat. Thoracoplasty. 

Ray KIstLer. Diaphragmatic hernia. 

SIDNEY J. SHIPMAN. Pneumothorax in pneumonia. 

W. B. FAULKNER, Jr. Bronchiectasis; treatment of chest 
injuries. 

A. L. Brown. Collapse therapy in pulmonary tuberculosis. 

S. SHERMAN. Lymphoblastoma of mediastinum. 

C. A. WALKER. Phrenicectomy for pleuropericardial ad- 
hesions. 

A. GotpMaAN. Staphylococcic infections of the lung; 
chemotherapy in tuberculosis. 

T. F. Mutien. Antethoracic esophagoplasty. 

Mary E. Matues. Experimental study of the effect of 
various pathological conditions upon the dual blood 
supply of the lungs. 

Epcar Porn. A simple apparatus for tidal and siphon 
irrigation and its application in treatment of empyema. 

Davip A. Woop and Mary E. Martues. Exhibit of clinical 
and experimental observations on the dual blood sup- 
ply of the lungs in various pathological states, 


SURGERY OF THE BILIARY TRACT, LIVER 
AND PANCREAS 


ALANSON WEEKS and G. D. Detprat. Common duct 
stone; hydatid disease of liver; granuloma inguinale. 

F. I. Harris. Acute cholecystitis. 

Cart Hoac. Reconstruction of common duct. 

H. CLARE SHEPARDSON and Hans LIssER. 
dysfunction; hypoglycemia. 

H. GLENN BELL and THEODORE ALTHAUSEN. Operative 
mortality and pre-operative management of cholecysti- 
tis, glucose therapy, Rose-Bengal and other tests. 

Frep H. Kruse and THEODORE ALTHAUSEN. Medical 
and surgical jaundice; cirrhosis of liver, differential 
diagnosis from carcinoma of stomach. 

Jesse L. Carr and FREDERICK S. FOoore. 
work in human jaundice. 

Kart Scumipt. The bile salts. 

Em1Le Hotman. Postoperative and inflammatory stenosis 
of the bile passages. 

M. W. DEBENHAM and J. M. Swinpt. Liver abscess. 

STANLEY H. MENnTZzER. Acute cholecystitis; obstructive 
cholecystitis. 

Ropney A. YOELL. Gall-bladder anomalies. 

T. F. Mu tien. Recurrence of symptoms after biliary 
tract surgery. 


CIRCULATORY DISEASE 


M. L. Montcomery. Therapeutic venous occlusion. 
C. A. NoBLE, Jr. Postoperative cardiac versus circulatory 
collapse. 


Pancreatic 


Experimental 





PRELIMINARY PROGRAM FOR 


ORTHOPEDIC SURGERY 


GrorGE J. McCuesney, W. Cox and R. L. DREsEL. 
Fracture of neck of femur; treatment without external 
splinting. 

L. D. Prince, A. B. Strsu and D. D. CHARMACK. Frac- 
tures of os calcis; replacement of tibial shaft by fibula 
following osteomyelitis; treatment of bursitis. 

R. L. WAuGH. Clinical demonstration of Roger Anderson 
“Ought-O-Matic” splint and skeletal traction and 
countertraction methods applicable to Thomas or 
Hodgen splints. 

LeRoy C. AsBottr. The shoulder joint. 

Joun B. DE C. M. SaunvErs. The shoulder joint. 

J. F. Rrnewart. Vitamin C deficiency in arthritis. 

KEENE HALDEMAN and JoHN B. DE C. M. SAUNDERS. 
Demonstrations of bone growth. 

FRANCES BAKER. Heat therapy. 

F. A. Lowe. Internal derangements of knee joint, clinic 
and motion picture demonstration; fracture of hu- 
merus, Clinic and motion picture demonstration. 

J. J. LoutzENHEIsER. Arthrodesis of foot. 

S. L. Haas. Application of Hibbs-Risser plaster for scolio- 
sis; results of treatment for scoliosis; results of tendon 
transplantation; Leggs-Perthes disease. 

J. J. Sate, W. O. Montcomery, V. M. DILLon and W. J. 
Cox. Industrial surgery and orthopedics. 

J. H. O’Connor. Reduction of complicated fractures, 
closed methods, demonstration of cases, indications 
for open reduction. 

C. A. WALKER. End-results of open reduction of fractures; 
treatment of compression fractures of spine, 250 cases; 
fractures of clavicle and patella. 

W. W. WasHBuRN. Disabilities following fractures, factors 
influencing period of recovery. 

LEONARD W. Ety. Arthritis of the hip. 

D. Kinc. Functional anatomy and pathology of the 
shoulder joint. 

A. L. FIsHER. Treatment of flat feet. 

MerRILL C. MENsor. Osteogenic sarcoma of spine; rela- 
tion of bacteriophage to the Orr treatment of osteo- 
myelitis. 

NELSON J. Howarp. Traumatic lesions of burse, tendons 
and muscles. 

LEON PARKER. Familial tendencies in Paget’s disease. 

D. K1nc. Treatment of chronic sclerosing osteomyelitis. 

F. G. LinpE. Compression fractures of spine; non-union 
of fractures. 

F. C. Bost. Hibbs-Risser treatment of scoliosis; disloca- 
tion of carpal semilunar; fracture of ankle; ligamen- 
tous tears of ankle; treatment of fracture of os calcis. 

W. J. Cox. Internal derangement of knee joint, rupture 
of ligaments; treatment of fracture of femoral neck 
with Smith-Peterson nails. 

KEENE O. HALDEMAN. Pathology of acute osteomyelitis; 
pathology of chronic infections of bone. 

RaLpH Soto-Hatt and KEEene O. HALDEMAN. Fracture 
dislocation of cervical spine; Duncan’s traction ap- 
paratus. 

Paut E, Jonnson, B. H. HENNING and JoHN A. KENNEDY. 
Disability ratings of Veterans Administration for 
orthopedic conditions of the extremities. 

CARLETON MATHEWSON, JR. and J. B. McNaucat. Treat- 
ment of spiral fractures of tibia; open and closed meth- 
ods of treatment of fractures of extremities; tuberculo- 
sis of pelvis. 

D. Kine, J. M. MEwERIN and R. A. ScarBoroucuH. Frac- 
ture of the carpal scaphoid; surgical approaches to 
bones and joints; the Orr method of treatment of 
osteomyelitis. 
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NELSON J. Howarp. Fractures of the upper end of the 
humerus, motion picture demonstration. 

Merritt C. MENsoR and LEON PARKER. Unusual frac- 
tures of the spine; treatment of osteomyelitis with 
surgical maggots. 

C. C. McRae. Injuries of small bones of the hand. 

EpGArR L. GrtcrEEst. Problems in treatment of fractures. 


GYNECOLOGY AND OBSTETRICS 
WittramM G. Moore. Endometriosis; fibromyomata of 
uterus. 

A. M. VOLLMER. 
vaginalis. 

R. K. Smita. Classical cesarean section, motion picture 

demonstration. 

FRANK Lyncu, ALICE MAXWELLand R.S. Stone. Uterine 
cancer, follow-up, X-ray therapy, radium therapy. 

MARGARET SCHULZE. Special ovarian tumors. 

A. H. HEAtp and AticE MAXWELL. X-ray pelvimetry, 
direct method. 

Pitre H. Arnot. Conduct of labor in posterior position. 

Lupwic Emcr. Dysmenorrhea, causes and treatment; 
sterility, diagnosis and treatment. 

C. F. FLUHMANN, P. E. HOFFMAN and GERTRUDE F. JONEs. 
Endocrinological aspects of gynecology, modern meth- 
ods of diagnosis, blood and urine hormone tests, biopsy 
of endometrium, hormone therapy. 

A. V. Pettit. Results of hyperpyrexia in treatment of 
acute and chronic pelvic inflammatory disease. 

Lupwic EmceE. Radiation therapy of carcinoma of cervix, 
methods and end-results. 

A. M. Vottmer. Treatment of abortions. 

MARGARET ScHULZE. Multiple pregnancies; pyelitis with 
pregnancy; hydatidiform mole and chorio-epithelioma; 
cardiac disease with pregnancy. 

Kart L. Scuaupp. Fibromyoma of the uterus. 

Hans Von GELDERN. Plastic operations on pelvis. 

C. L. Cootey. Demonstration of gynecological cases. 

R. D. Dunn. Treatment of incomplete abortions. 

D. A. Dattas. Operations in obstetrics. 

BEVERLY Simpson. Separated placenta. 

ApDOLPH E. ScumiptT. Uterine bleeding. 


NEUROSURGERY 


Howarp C. NAFrzicEer. Late results in the treatment of 
malignant exophthalmos; brain tumors; factors in- 
fluencing recovery after peripheral nerve injury; cervi- 
cal ribs and “‘the scalenus syndrome without cervical 
ribs.” 


Rubin’s insufflation test; trichomonas 


Howarp W. Fieminc. Subdural hematomata; cerebro- 


spinal rhinorrhea; relief of intractable pain; cranial 
approach for orbital tumors; craniocerebral injuries. 

EpmuNpD MorrissEy. Neurologic clinic on lesions of the 
cauda equina; diagnosis and treatment of subdural 
hemorrhage; diagnosis of subdural hemorrhage. 

O. W. Jones, Jr. Spinal cord tumors. 

H. A. Brown. Low back injuries; spinal cord injuries. 

E. B. Towne. Treatment of acute head injuries. 

F. L. RetcHert. Neuralgias of cranial nerves, demonstra- 
tion of patient and lantern slides. 

Rospert Atrp. Encephalography, clinical and experi- 
mental; intradural alcohol injections for intractable 
pain. 

E. B. Towne, E. Morrissey, J. W. WoLrsoun and D. 
Woop. Surgical lesions of the spinal cord; dynamics 
of epilepsy. 

L. B. LAwrENcE. Spinal cord tumors; tumors of cauda 
equina. 

Lee Hanp. Regeneration of peripheral nerves of hand. 
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CLINICS IN ALAMEDA COUNTY HOSPITALS—WEDNESDAY 


ALAMEDA COUNTY HOSPITAL 

WHITFIELD CRANE and W. EARL MITCHELL—9g. 
noma of stomach. 

FRANK H. Bowes and THEopoRE LAwsoON—Io. 
noma of rectum. 

H. W. Harpinc and Don D. WEAVER—11. Carcinoma of 
colon. 

LemueEL P. ApAMS—12. Carcinoma of breast. 

SUMNER EVERINGHAM—9. Extrapleural thoracoplasty; in- 
trapleural pneumolysis; clinic on phrenic interruption 
and thoracoplasty. Discussion by CHESLEY Busa. 

WARREN B. ALLEN—12. Neurosurgery. 

W. F. Hotcoms—g. Arthroplasty of hip. 

L. B. BARNARD—10. Arthroplasty of shoulder. 

E. N. Ewer—g. Total hysterectomy; subtotal hysterec- 
tomy; discussion of obstetrical service at Alameda 
County Hospital. 

CLARENCE A. Depuy—1i11. Gynecological cancer clinic. 
Demonstration of intraspinal alcohol injection and 
presentation of cases. 

ALBERT M. Means, LLoyp KINDALL, JoHN A. DAUGHERTY, 
T. I. BucKteyand associates—g. Perineal prostatec- 
tomy, suprapubic prostatectomy, resectoscopic pros- 
tatectomy. Operations, demonstration of cases and 
discussion. 


Carci- 


Carci- 


Dry Clinics, 2—4:30 
CHARLES A. DUKES and associates. Cancer clinic. 
Harotp H. Hircucocx, N. A. Cary and associates. 
Traumatic and orthopedic clinic; demonstration of 
Sweetland cast dryer, Bell table, plaster models, 
splints, etc. 
W. H. Sarcent and C. B. Bowen. X-ray exhibit and dis- 
cussion. 
GERTRUDE Moore. Pathological exhibit and conference. 
BERKELEY GENERAL HOSPITAL 


Dry Clinics, g—12 

FRANK D. Watsx. Cholecystitis, observations and com- 
ments on surgical treatment. 

CraupE H. Cuurcn. Ectopic pregnancy recurring on 
same side. 

Wiiiiam W. Cross. Polycystic kidney; nephrolithiasis; 
prostatic management. 

J. F. Cartson. Osteochondromatosis involving all epiph- 
yses in one extremity; clavicle dressings. 

W. W. Retcu. Parathyroid disease, gross specimens and 
microprojections. 

R. G. VAN Nuys. X-ray demonstration and discussion. 


CHILDREN’S HOSPITAL 

Roy NELtson—g. Demonstration of methods of treatment 
of esophageal stricture due to lye. 

W. W. Cross—g. Postmortem findings in the kidneys of 
children, lantern slide demonstration. 

CLIFFORD SWEET—9. Clinic on undescended testes: Dem- 
onstration of postoperative results; discussion of the 
effect of antuitrin S; demonstration of operation. 


ALTA BATES HOSPITAL 
Stafi—o. Operations and dry clinics. 


SAMUEL MERRITT HOSPITAL 


WarrREN B. ALLEN—g. Reconstruction of skull defects, 
operation and demonstration of cases. 

W. F. Hotcoms and D. D. TorFLEMEIER—g. Orthopedic 
operations and demonstrations. 

Mark L. EMerson—g. Rectal surgery and presentation 
of cases. 

FRANK H. BowLes—g. Thyroidectomy. 

W. H. SARGENT—g. X-ray demonstration and discussion 
of cases. 

Ropert A. GLENN—g. Pathological exhibit; demonstra- 
tion of frozen section technique and specimens. 

WHITFIELD CRANE—10:30. Peptic ulcer; Judd pyloro- 
plasty. 

W. Eart MitcHELL—10:30. Pelvic tumor. 

HENNING Kororp—10:30. Cholecystectomy. 

CuarLes A. DuKEs—11. Apicolysis, operation; demon- 
stration of thoracic cases. Discussion by Haroip 
TRIMBLE. 

H. N. Rowe tt, A. M. Smits, W. H. StRreETMANN, A. A. 
ALEXANDER, W. S. Kuper, STEWART V. IRwIn, H. 
GoRDON MACLEAN FLETCHER B. TAYLOR, VERNE G. 
ALDERSON and HosBart RoBERTS—2. Symposium on 
pre- and postoperative care: Management of surgical 
jaundice and stomach cases; diabetes in surgery; 
traumatic and postoperative pneumonia; cardiac and 
renal complications; postoperative psychosis; allergy 
in relation to abdominal surgery; discussion and dem- 
onstration of cases. 


PERALTA HOSPITAL 


J. L. LonsE—g. Cholecystectomy. 

Erco A. Majors—g. Carcinoma of breast, radical re- 
moval. 

F. M. Loomis and Jonn W. SHERRICK—g. Porro cesarean 
section. 

CHARLES B. FOWLER—g. Orthopedic treatment of spon- 
dylolisthesis; correction of upper extremity involve- 
ment in poliomyelitis. 

H. J. TEMPLETON and J. LuNsrorp—1o. Electric desicca- 
tion in cutaneous malignancies. 

JouN W. SHERRICK—10. Vaginal plastic. 

T. FLtoyp Bett—1o. Pelvic tumor. 

T. C. Lawson—11. Hernia, fascial repair. 

P. N. JacopsEN—11. Bladder surgery. 

Paut MicHAEL—g to 1. Pathological demonstration and 
exhibit. 

J. D. Coares—g to 1. X-ray demonstration and exhibit. 


COWELL MEMORIAL HOSPITAL 


HERBERT Evans, RoBert Lecce, C. A. Korom and as- 
sociates—g. Exhibit and discussion of latest advances 
in endocrinology; inspection of laboratories and hos- 
pital with special reference to the systematic medical 
care of university students; discussion of laboratory 
technique with particular reference to amebiasis. 


ALAMEDA SANATORIUM 
J. OHANNESON—g. Hernioplasty under local anesthesia 
appendectomy. 
G. R. BurKE—g. Cholecystectomy. 
CHANNING Hatt—1o. Resection of stomach. 
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PROVIDENCE HOSPITAL 

O. D. HAMLIN—og. Intestinal anastomosis. 

J. RaDFORD FEARN—g. Vaginal hysterectomy under local 
anesthesia. 

A. Rets—1o. Cholecystectomy, new method. 

THEODORE M, WELLER—10. Cesarean section. 

N. Austin Cary—11. Sacro-iliac fusion. 

Pattie J. Dick—11. Posterior gastro-enterostomy. 

MicHAEL TORRANO—12. Herniotomy under local anes- 
thesia. 

S. A. JELTE—9 to 12. X-ray demonstration and discussion. 
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EAST OAKLAND HOSPITAL 


Don D. WEAVER—g. Ulcer of the stomach. 

O. R. Etrer—g. Surgery in the diabetic patient, dry 
clinic. 

R. G. VAN Nuys—1o. Dry clinic: Visceroptosis and posi- 
tion of the viscera in healthy young adults; X-ray 
demonstration. 

BROOKS STEPHENS—10:30. Hallux valgus. 

CLAIR RAsOR—10:30. Prolapse of uterus. 

ALEXANDER H. GrirFITH—11. Carcinoma of the recto- 
sigmoidal juncture, Lahey technique. 


SURGERY OF THE EYE, EAR, NOSE, AND THROAT 
CLINICS IN SAN FRANCISCO HOSPITALS—DAILY 


UNIVERSITY OF CALIFORNIA HOSPITAL 


Tuesday 

JosepH L. McCoot, FREDERICK C. CorpEs, JosEPpH W. 
CRAWFORD, C. ALLEN Dickey and Davin O. Har- 
RINGTON—g. Ophthalmological operations. 

R. C. Martin and FRepErIck C. CorpEs—g. 
Mosher operation. 

WALLACE Situ, Lours Morrison and Epita STOKER—9. 
Otolaryngological operations. 


Toti- 


Dry Clinics—2 
FREDERICK C. CorpEs. Surgery of traumatic cataracts. 
J. W. Crawrorp. Tuberculosis of the eye. 
C. ALLEN Dickey. Surgery of the vertical muscles. 
Davin HARRINGTON. Contact glasses, practical demon- 
stration. 
R. C. MaRTIN and STERLING BUNNELL. Injuries and repair 
of the facial nerve. 


Thursday 

JosepH L. McCoo, FREDERICK C. CORDES, JOSEPH W. 
CrawrorpD, C. ALLEN Dickey and Davin O. Har- 
RINGTON —g. Ophthalmological operations. 

R. C. Martin and FRrepErick C. CorpES—g. 
Mosher operation. 

WALLACE SMITH, Louts Morrison and Epit# STOKER—9. 
Otolaryngological operations. 


Toti- 


Dry Clinics—2 
Joun SAUNDERS. Regional anatomy of the mastoid and 
pathways of infection of the intracranium. 
Howarp C. NAFFZIGER. Brain abscess arising from middle 
ear and mastoid infections. 
WALLACE SmitTH. Phlebitis and thrombosis following mid- 
dle ear and mastoid infections. 


Friday—2 
FREDERICK C. Corpes. Surgery of complicated cataracts. 
J. W. Crawrorp. The eye in diabetes. 
C. ALLEN Dickey. The value of orthoptic treatment. 
Daviy HarRINGTON. Tobacco amblyopia and its treat- 
ment. 


ST. MARY’S HOSPITAL 


Thursday—2 


FRaNcIs CONLAN, STANLEY Burns and FRANK HAnp. 
Treatment of posterior sinusitis. Blood dyscrasias in 
relation to the ear, nose and throat. Treatment of 
bilateral abductor paralysis. 

Frank Hanp. Radical antrum. 


HOSPITAL FOR CHILDREN 


Thursday—2 

GerorceE N. Hosrorp and Avery M. Hicks. Technique 
for the determination of the hydrogen ion concentra- 
tion of tears. The significance of pH of tears in ocular 
symptoms and treatment. Indications for and results 
of orthoptic training. Relation of vertical imbalance 
of extra-ocular muscles to gastric symptoms, posture, 
temperament and aptitude for school work and oc- 
cupation. Congenital muscle palsy. Motion picture 
demonstration of O’Connor technique for heterophoria 
and heterotropia. 


Days to Be Announced 


GrorGE N. Hosrorp and Avery M. Hicxs—g. Extrac- 
tion of congenital cataract; muscle operations, O’Con- 
nor cinch shortening for simple exotropia, simple 
esotropia, vertical deviations; muscle transplants for 
external rectus palsy, superior rectus for paralysis of 
the superior oblique (Jackson’s technique), Motais’ 
operation for congenital ptosis; Toti- Mosher operation 
for occlusion of nasolacrymal duct (with Drs. Martin 
and Hosmer). 


SAN FRANCISCO HOSPITAL 


Tuesday—2 

WarrEN D. Horner. External iridectomy; history, uses, 
technique and advantages. 

C. ALLEN Dickey and J. W. Crawrorp. Safety procedures 
in cataract operations; akinesis, intra-orbital injec- 
tions, lid sutures, pre-operative medication. 

WarrEN D. Horner, C. ALLEN Dickey and J. W. Craw- 
FORD. The use of synthetic epinephrin bitartrate in 
ocular therapeutics. 

AuBREY Rawttns. Osteoma of the antrum; some curious 
foreign bodies in the lungs; cases of recovery from 
otitic meningitis; extensive osteomyelitis of the frontal 
bone. 

HARRINGTON B. GRAHAM. Foreign bodies in the lungs; 
stenosis of the esophagus; cancer of the larynx. 

HARRINGTON B. GRAHAM and J. M. WoLFsouN. Extensive 
abscess of the meninges. 

Rak AsHLtey. Treatment of tuberculosis of the larynx. 


STANFORD UNIVERSITY SCHOOL OF MEDICINE 


Wednesday—z2 
FRANK Roptn. Congenital and hereditary eye defects. 
Avery Hicks. Ocular torticollis. 
DoHRMANN PIscHEL. Retinal detachment, methods and 
results. 
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MOUNT ZION HOSPITAL 


Tuesday 
HERBERT J. Conn, Epwarp Lipsett and JOHN SKAFF—9. 
Tonsil operations, local and general anesthesia, dis- 
section, Sluder, snaretome. 


Wednesday—z2 

HERBERT J. Conn, Epwarp Lirsetr and JOHN SKAFF. 
Symposium on mastoidectomy. 

GrorGE S. LacHMAN. Treatment of corneal ulcers. 

CHARLES WerIss. Recently developed concepts in im- 
munology and bacteriology of value to the ophthal- 
mologist. 

FRANK H. Ropin. Treatment of acute iridocyclitis. 

G. Y. Rusk. Pathological demonstration of various eye 
conditions. 


Thursday 
Staff—o9. Nasal operations: Submucous resection, electro- 
coagulation of turbinates, sinus surgery. 
Days to Be Announced 


FRANK H. Ronin and Georce S. LacoMAN—g. Ophthal- 
mological operations: Cataract, strabismus, plastic on 
eyelids. 


SOUTHERN PACIFIC HOSPITAL 


Thursday—2 
Wiieur F. Sweet and Jonn C. Wrttrams. Clinics and 
demonstration of cases. 


SURGERY, GYNECOLOGY AND OBSTETRICS 





LETTERMAN GENERAL HOSPITAL 


Tuesday 


A. E. ScHLANSER and HerBert H. PricE—g. Tonsil 
lectomies; adenoidectomies, general anesthesia. 

Harvey C. MAXWELL—9:30. Eye surgery, general anes 
thesia: Strabismus correction by O’Connor tendo: 
cinch and by Jamieson recession. 


Wednesday 
A. E. ScHLANSER—g. Tonsillectomies, local anesthesia: 
nasal operations, local anesthesia. 
Thursday 
Harvey C. MAxwELt—g. Eye operations, local anesthe- 
sia; cataract extraction, pterygium transplant, strabis- 
mus correction. 
Friday 
A. E. ScHLANSER, HERBERT H. Price and Harvey C. 
MAXWELL—g. Sinus surgery, local anesthesia; extra 
nasal radical frontal ethmosphenoidectomy; radical 
maxillary sinusotomy; bronchoscopy; esophagoscopy 


ST. LUKE’S HOSPITAL 


Tuesday and Thursday 


JoserpH L. McCoot, C. Atten Dickey, A. E. EpGERTON 
and CHARLES BATES—g. Ophthalmological clinic. 


VETERANS ADMINISTRATION 
Staff. Bronchoscopic examinations. 





CLINICS IN ALAMEDA COUNTY HOSPITALS—WEDNESDAY 


PROVIDENCE HOSPITAL 

A. J. HowEtt—g. Reconstruction of nose. 

Roperic O’CoNNOR—g. Muscle shortening; cataract; 
Curran operation. 

GrORGE McCiure and NELSON KEELER—g. Ear, nose 
and throat surgery. 

RANDOLPH SHARPSTEEN—9. Motais’ operation. 

Roy NELSON—g. Esophagoscopy and bronchoscopy. 

BRUCE STEPHENS, JR.—10. Cataract operation. 

FRANK BAXTER—10. Ear, nose and throat operations. 

MILTON H. SHutTes—1o. Ear, nose and throat operations. 

ALEXANDER GALBRAITH—I0. Ear, nose and throat oper- 
ations. 

W. A. Macrata—i11. Eye operations. 

ALVIN P. Wotp—11. Eye surgery. 

F. C. Kracaw—11. Ear, nose and throat surgery. 


R. J. Nuttinc—12. Eye operations. 
P. T. Lerrwich—12. Ear, nose and throat surgery. 
FRANcIS SHOOK—12. Ear, nose and throat surgery. 
SyDNEY N. PARKINSON—12. Treatment of acute and 
subacute paranasal sinus infections, lantern slides and 
motion picture demonstration. 
Dry Clinic, 2—4:30 p.m. 
Staff. Discussion of operative procedures, demonstration 
of cases, lantern and motion picture demonstration. 


ALAMEDA SANATORIUM 
B. M. STEPHENS—11. Cataract. 


CHILDREN’S HOSPITAL 
M. E. Lanpo—1o0. Strabismus, operative treatment. 
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